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Fort Thomas Independent Schools
Science Curriculum
I ntroduction and General Overview

As directed by the Fort Thomas Independent Schools Strategic Plan, a committee of K-12 content specidists have formulated a science
curriculum guide, which is digned to Kentucky’s Academic Expectations, Program of Studies and Core Content for Assessment. Nationa
Standards and tenets from Best Practices were dso consdered in the development of this document.

Goas were identified and serve as the foundation for al science courses in the Fort Thomas Independent School digtrict. Our desireisto
enable students to:

Scientific Inquiry
Content Knowledge
Curiosty
Communication
Application

Through teaching science daily in K-8 and requiring three high school creditsin the discipline, Fort Thomas Independent School students will
be afforded the opportunity to meet the goa's as outlined by the aignment committee.

Thefollowing chart is a continuum of the goals identified by the curriculum committee. This diagram serves as an outline of the exit criteria of
the goas by grade levels. 1n essence, these are affective statements, which describe what we, as educators, want our sudentsto be like.
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Primary
EL —P3

Students will be able to ask
questions about objects, organisms

Intermediate
Grades4 -5

Students will ask a question about
the environment and plan and

Middle
Grades6 -8

Students will be able to explore
scientific concepts using various

High School
Grades9-12

Students will be able to identify
pertinent factors of a problem,

;f;’ > and eventsin their environment. conduct asmpleinvestigation forms of inquiry such as hands-on  design and carry out an
= § which employs smple equipment  activities, demonstrations, experiment, analyze data and
K= and tools to gather data from research and discussions. communicate results.
which they will communicate a
reasonable explanation.
o Students will begin to develop an Students will observe and Students will be able to Students will demongtrate, via
‘g ‘g understanding of physical science, manipulate objects in the understand and continue to build gpplication, andysis, synthesis
= g life science and earth/space science.  environment, experience concepts  upon their previous knowledge of  and evauation, knowledge of
88 of living things, and identify earth, life and physical science. physical science, life science,
X properties and trends of earth science and space science.
earth/space science.
"g Students will begin to develop a Students will broaden their Students will be encouraged to Students will be encouraged to
= natural curiosity about sciencein curiosity about science in their expand agenera curiosity about  develop and maintain ahigh
O their community. environments. the scientific world around them. interest in science.
c
2 Students will begin to communicate  Students will further develop Students will be able to express Students will be able to
S about their scientific observations observation and description skills  scientific knowledge and effectively communicate
5 using reports, tables, graphs, charts,  ad communicate using tables, concepts using many different scientific content to a variety of
E technology, etc. graphs, charts, technology. mediums. audiences using current
8 technologies for a variety of
pUrposes.
_5 Students will begin to apply Students will continue to apply Students will be able to apply Students will be able to connect
g scientific knowledge to their known  scientific concepts to reak-life scientific knowledge in order to scientific principles to everyday
ol experiences. Stuations and experiences. accomplish severa arithmetic situations.
< tasks such as solving reatlife
problems.
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In order to reach our goals for Fort Thomas Independent Schools' students, we believe that an integrated science curriculum isessential. In all courses, the following three
strands are integrated:

Life Science
Physical Science
Earth Science
Grade Life Earth Physical
Animals and their Needs Taking Care of the Earth Magnetism
K Seasons and Weather
Habitats Properties of the Earth’s Materials Properties of Matter
1 Intro to Solar System Light and Heat
Organisms (Animals) Solar System Magnetism
2 Electricity
Organisms (Plants) Weather Electricity
3 Water Cycle Simple Machines
Pollution/Conservation
Characteristics of Organisms Properties of Earth’s Materials Properties of Objects and Materials
4 Life Cycle of Organisms Objectsin the Sky Position and Motion of Objects
Organisms and Environment Changes in Earth and Sky Light, Heat, Electricity and Magnetism
Cells Structure of Earth’s System Transfer of Energy
5 Motion and Forces
Properties and Changes of Properties of Matter
Rocks and Minerals
Changing Surface of the Earth
Earth’s Atmosphere and Weather
6 Earth’s Layers and Landforms
Earth’s History
Earth in the Solar System
Scientific Inquiry/Characteristics of Living Things
Ecology
Cytology
Heredity
Evolution
7 Survey of Kingdoms
Taxonomy
Viruses, Monerans & Protists
Fungi
Plants
Invertebrates
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Grade

Life

Earth

Physical

Scientific Method and M easurement
States of Matter

Classification of Matter

Elements and Atoms

8 Compounds and Chemical Bonds
Chemical Reactions
Water and Solutions
Plate Techtonics Physical Science Basics
Currents Motion
9 Waves (Seismic) Energy
Physics Waves, Light, and Sound
Electricity and Energy Resources
Science Inquiry
Ecology
Biochemistry
10 The Cell
Biology Energ_y and Cells
Genetics
Evolution
Taxonomy/Classification
Life Survey
A. Chemistry |
M easurement/Cal cul ations
Atomic Structure and Nuclear Reactions
Classification and Properties of Matter
Electron Configuration and Periodic Table
FormulaMass, Formulas, Naming, Typesof TheMole,
Solutions, and Gas Laws
Chemical Reactions and Stoichiometry
11 Thermochemistry and Calorimetry
Chemistry Equilibrium, Kinetics and Antrophy

Earth/Space

B. Chemcom

Earth & Space

Petroleum

Materials: Structure and Uses
Air

Water
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Description

Primary Science Curriculum
GradesKindergartento Three

Primary level science will focus on the Life, Physical, and Earth and Space sciences. The K-2 curriculais intended to help establish a broad background of knowledge for
students in preparation for the third grade. The third and fourth grade curricula are designed to prepare students for the fourth grade assessment test. Studentswill gain skills
in Communication, Technology, Outdoor Education, and Higher Level Thinking. These learning experiences will also enhance the students' natural curiosity of science and
empower them to explore science in their everyday lives. All science instruction should use an inquiry approach since it is researched-based and reflected in our state

assessment.
Units K 1 2 3

Life Science Animalsand Their Needs Habitats Organisms Organisms
(Animals) (Plants)
Earth Science Seasons and Weather Properties of Earth Materials Solar System Weather

Taking Care of the Earth Solar System Water Cycle
(Introduction)
Pollution and Conservation
Physical Science Properties of Matter Properties of Matter Magnetism Electricity
Magnetism Light and Heat Electricity Smple Machines

(Introduction)

Course Questions

To achieve our goals, the following questions were designed to be considered throughout primary school.

A. How does science affect your everyday life?

B. How would you gather and report information about science?
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Thefollowing standards are taught in all units:

Ask simple scientific questions that can be answered through observations.
Ask simple scientific questions that can be investigated through observations combined with scientific information.

Use smple equipment (eg., aquariums), tools (e.g., magnifiers, spoons), skills (e.g., observing, pouring), technology (e.g., video discs), and mathematicsin scientific

investigations.
Use simple equipment (e.g., magnifiers, magnets), tools (e.g., metric rulers, thermometers), skills (e.g., classifying, predicting), technology (e.g., electronic media,
calculators, World Wide Web), and mathematicsin scientific investigations.

Use evidence (e.g., observations) from simple scientific investigations and scientific knowledge to develop reasonable explanations.
Use evidence (e.g., observations, data) from simple scientific investigations and scientific knowledge to develop reasonable explanations.

Design and conduct different kinds of sinple scientific investigations.

Design and conduct smple scientific investigations.

Communicate (e.g., draw, graph, write) designs, procedures and results of scientific investigations.
Communicate (e.g., draw, graph, write) designs, procedures, observations, and results of scientific investigations.

Question scientific investigations and explanations of other students.
Review and ask questions about scientific investigations and explanations of other students.

Didtinguish between natural objects and objects made by humans.
Distinguish between natural objects and objects made by humans and examine the interaction between science and technology. Technology (e.g., thermometer, hand lens)
is used to study science, while science provides theories for technology. Scienceis used to design simple technological solutionsto problems (e.g., use understanding of
heat and transfer in designing an insulated container for ice cubes).

Examine the interaction between stience and technology.
Distinguish between natural objects and objects made by humans and examine the interaction between science and technology. Technology (e.g., thermometer, hand lens)
is used to study science, while science provides theories for technology. Scienceis used to design simple technological solutionsto problems (e.g., use understanding of
heat and transfer in designing an insulated container for ice cubes).

Recognize how science hdps to understand characterigtics of (eg., dengity, Size) and changesin populations.
Examine how designing and conducting scientific investigations fosters an understanding of issues related to natural resources (e.g., scarcity), demonstrate how the study of
science (e.g., aguariums, living systems) helps explain changesin environments, and examine the role of science and technology in communities (e.g., location of landfills,
new housing developments).

Examine how science fogters under standing of issues (e.g., use/misuse, availability, distribution) related to natural resources.

Demongtrate how the study of science (e.g., ecology, chemidry) helps explain changes in environments (e.g., pollution).
Examine therole science playsin everyday life.
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Course/Grade

Unit:

Earth & Space Science: Seasons and Weather

Suggested L ength:

Essential Connectionsto Program of Studies o
Questions And Core Content Content Suggested Activities

How does Earth The Sun provides the light and heat necessary to The four seasons Sudentswill:
and space maintain the temperature of the Earth. Characteristicsof local | - Play Four Seasons Lotto (commercially made
science affect The Sun provides the light and heat necessary to weather patterns during game).

your everyday
life?

How would you
gather and report
information
about Earth and
space science?

maintain the temperature of Earth. The Sun’slight
and heat are necessary to sudain life on Earth.

Weather changes from day to day and over seasons.

The surface of the Earth changes. Some changesare
dueto dow processes such as erosion or weathering.
Some changes are due to rapid processes such as
landdides, volcanic eruptions, and earthquakes.

Wesather can change fromday to day over the
seasons. Weather can be described by observations
and measurable quantities, such astemperature,
wind direction and speed, and precipitation.

the different seasons
The sun: source of
light and warmth

Daily weather changes

Temperature:
thermometers are
used to measure
temperature
Clouds

Rainfall: how the
condition of the
ground varies with
rainfall; rainbow
Thunderstorms
lightning and
thunder, hail,
safety during
thunderstorms
Snow and
snowflakes,
blizzard

Paint a picture of adeciduous treein each season
and label.

Incorporate weather terminology at calendar time.
Take the outside temperature and inside
temperature. Discuss why they are different.
Take the temperature in the morning and afternoon.
Discuss why they are different.

Draw awater cycle.

Make rain by doing an experiment. Pour warm
water into one glass jar about 1/3 full and cold
water into another jar. Place aplastic bag of ice
cubesinto pie pans and put on top of thejars.
Write a poem describing aweather word. (WP
Literary)

Usethe Internet to research local, national, and
world weather patterns.

Choose atree and photograph it in each season.
Discuss the changes.
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Course/Grade Unit: Earth and Space Science: Taking Care of the Earth Suggested Length:
Essential Connectionsto Program of Studies o
Questions And Core Content Lo, Suggested Activities
1. How does Earth Earth’ s materials are solids (e.g., rocks, soils), water Conservation: Some Sudentswill:
and space (e.g., oceans), and gases (e.g., oxygen). natural resources are - Brainstorm waysto save the Earth (e.g. take
science affect Earth materials provide many of the resources limited, so people showersinstead of baths, turn off unused lights, turn
your everyday humans use. Thevaried materials have different must be careful not to off water while brushing teeth, use both sides of
life? physical and chemical properties, which make them use too much of them your paper, pick up litter.).

2. How would you
gather and report
information
about Earth and
space science?

useful in different ways, for example, asbuilding
materials (eg., tone, clay, marble), as sources of
fue (eg., petroleum, natural gas), or growing the
plantswe use asfood.

Earth materials are solid rocks and soils, water, and
the gases of the atmosphere. Mineralsthat make up
rocks have properties of color, texture, hardness.
Soils have properties of color, texture, the capacity
of retain water, and the ability to support plant
growth. Water on the Earth and in theatmosphere
can bea solid, Liquid or gas.

(e.g., logging and
reforestation).

Practical measures for
conserving energy and
resources (e.g.,
turning of lights,
tightly turning off
faucets, etc.)

Some materials can be
recycled (e.g.,
aluminum, glass,
paper)

Pollution (e.g.,
littering, smog, and
water pollution) can
be harmful, but if
people are careful they
can help reduce
pollution.

Make recycled bird feeders out of clean half-gallon
milk cartons. Cut awindow in one or two sides of
the carton. Cut a hole on each side of the carton
about 3/4 of theway down. Slide adowel rod
through the holes. Punch two holes through the top
roof of the carton. Thread string or yarn through the
holesto hang. Put birdseed in the bottom of the
feeder and hang it up outside.

Sort objectsin the classroom recycle box. Make a
graph to represent the contents.

Pick up litter on the playground.

Plant atree in the schoolyard. (Outdoor Education)
Make recycled paper. Soak old newspaper
overnight in bucket. Drainthewater. Mash up the
paper with hands in the bucket. Add water to paper
to make amushy pulp. Using hands spread an even
layer of the pulp on awire mesh and let dry.
Carefully remove and use paper.
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Course/Grade Unit: Life Science: Animals and Their Needs Suggested Length:
Essential Connectionsto Program of Studies o
Questions And Core Content Lo, Suggested Activities
1. How doeslife Organisms have basic needs and can only survive when Animals need food, Sudentswill:
science affect these needs are met. water, and space to - Conduct an experiment to conclude what animals
your everyday Organisms have basic. For example, animals need air live and grow. need. Fill ajar with alternating layers of sand and
life? water, and food; plants need air, water, nutrients, and Offspring are very soil. Punch holesinto thelid. Place vegetable

2. How wouldyou
gather and report
information
about life
science?

light. Organisms can survive only in environmentsin
which their needs can be met.

Behavior of individual organismsisinfluenced by
stimuli.

Organisms have different structures that serve different
functions. These structures are used to sort organiams
into groups.

Thingsin the environment are classified asliving,

nonliving and onceliving. Living things differ from
nonliving things. Organisms can surviveonly in
environmentsin which their needs can be met.

Each plant or animal has structures that serve different
functionsin growth, survival, and reproduction. For
example, humans have digtinct body structures for

walking, holding, seeing and talking.

Organisms resemble their parents.

Plantsand animels dlosdy resemble thelr parents at
sometimeintheir life cycle. Some characteristics (eg.,
the color of flowers, the number of appendages) are
passed to offspring. Other characteristics are learned
frominteractionswith the environment such asthe
ahility to ride a bicycle, and these cannot be passed on
to the next generation.

Organisms have life cycles that are different for
different organisms.

Plantsand animals have life cydesthat include the
beginning of life, growth and devel opment, reproduction
and death. The details of a life cyde are different for
different organiss.

All animals depend on plants for food.

Plants make their own food. All animals depend on
plants. Some animals eat plants for food. Other animals
eat animalsthat eat the plants.

much (but not
exactly) like their
parents.

Most animal babies
need to be fed and
cared for by their
parents. human babies
are especialy in need
of care when young.
Pets have special
needs and must be
cared for by their
owners.

scrapingsin the jar and sprinkle with water. Putin
two earthworms. Keep the jar away from light.
Make predictions about what the earthworms will
do. Put food and spray with water daily. Draw a
picture of the jar. Observe the worms for aweek.
Draw apicture of the jar on the last day.

Cut out pictures of animals and match with
offspring.

View avideo on mammals and how they take care
of their young.

Observe a classroom animal for example ahamster,
fish aguarium, gerbil, or turtle. Discuss what the
animal needs to survive and the class' responsibility
asthe owner of the class pet.

Make a booklet and illustrate animals and their
needs. (WP Transactive piece)

Research animals and their needs on the Internet
field trip to zoo or farm
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Course/Grade Unit: Physical Science: Magnetism Suggested L ength:
Essential Connectionsto Program of Studies o
Questions And Core Content Lo, Suggested Activities
1. How does Properties (e.g., size, shape) of materials can be Magnetism Sudentswill:
physical science measured and used to describe, separate, or sort demonstrates that - Test objects with amagnet to determine which of
affect your objects. there areforceswe the objects can be attracted by the magnet.
everyday life? Objects have many observable properties such as cannot see that act Discuss the properties of objectsthat are attracted to
2. How would you Size, mass, shape, color, temperature, magnetism, upon objects. magnets.

gather and report
information
about physical
science?

and the ahility to react with other substances. Some
properties can be measured using tools such as
metric rulers, balances and thermometers.

The position and motion of an object can be changed
by pushing or pulling.

The position and motion of objects can be changed

by pushing or pulling. The amount of the changein
pasition and motion isrelated to the srength of the

push or pull force. Theforcewith which aball ishit
illugrated this principle.

Magnets attract and repel each other aswell as
certain kinds of other materials.

Magnets attract and repd each other, and magnets
attract certain kinds of other materials (e.g., iron).

Most magnets contain
iron.

Magnetic poles are
north-seeking and
south-seeking poles
Magnetic fieldsare
strongest at the poles.
The law of magnetic
attraction is that
unlike poles attract
and like polesrepel.
The earth behaves as
if it wereahuge
magnet: north and
south magnetic poles.
(They are near but not
the same as,
geographic North Pole
and South Pole.)

Use a compass and show how the compass needleis
attracted to the north part of the compassjust as
metal objects are attracted to magnets.

Brainstorm how magnetsareused in red life.
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Fossilsfound in Earth materials provide evidence
about organismsthat lived long ago and the nature
of the environment at that time.

(Formation and
characteristics of
different kinds of
rocks:
metamorphic,
igheous,
sedimentary and
important
mineralsin the
earth such as
quartz, gold ,
sulfur, coal,
diamond, iron ore,
fossils)

Course/Grade Unit: Earth and Space Science: Properties of the Earth Suggested L ength:

Essential Connectionsto Program of Studies S

Questions And Core Content Lo, Suggested Activities

How does earth Earth's materials are solids (e.g., rocks, soils), water The Earth’s Surface. Sudentswill:

and space (e.9., oceans), and gases (E.g., oxygen) - Theshapeofthe |- Review basicinformation about the earth (shape)

science affect Earth materialsindude solid rocks and soils, water, earth, the horizon. Introduce key vocabulary (North Pole, South Pole,

your everyday and the gases of the atmosphere. Minerals that meke - Oceans and Equator, Ocean and Continent).

life? up rocks have properties of color, texture, and continents In cooperative groups, they will paint an earth model.

How would you hardness. Soils have properties of color, texture, the - North Pole and Ehea?ceg”; wi ”d?ﬁ pg‘c';l'ted bl Uel, Continents green,

gather and report capacity to retain water, and the ability to support South Pole, quator ed and the Foles purple.

information plant grovvth. Watgr on Earth and in the atmosphere Equator. Ezagg“gag;csﬁgdrgpisﬁgﬁzeg;ht Egycv\?: ﬁ'

:l;;)gé (Secairézca;r;d can be asolid, liquid, or gas. What' sinside the dan%nstrdat?] the.corehof st:e%l e?rth bﬁ/ ct;‘;tfi ng ;nto the

’ : . peach and showing the . (teacher safety
Earth materials prov|_de mary Of theresoqrces Earth _ Afterwards, they will refer back to the peach to show
humensuse. The varied materials have different - Insidethe Earth the layer below the skin. Thiswill represent the mantle
physical and chemmical properties, which meke them - Layers: crust, of the earth.
useful in different ways for example, asbuilding mantle, core Using an appleto represent the earth, they will observe
meaterials (eg., stone, clay, marble), as sources of - High an adult peeling the skin to demonstrate the crust of
fuel (eg., petroleum, natural gas), or growing the Temperatures the earth.
plants we use as food. - Volcanoes and Create amode! of the earth using red, yellow and blue
geysers play-doh. They will make ared ball (1/2inchin

Fossils provide evidence about organismsthat lived - Rocksand diameter) to represent the core. Cover thered ball with
long ago. minerals athick layer of yellow play-doh to represent the

mantle. Cover the mantle with athin layer of blue to
represent the crust. They will then poke a clear straw
through their earth to show the layers.

Be introduced to new vocabulary (Volcanoes,

Mountains)

In cooperative groups, conduct a volcano model
experiment using a 16-0z container, funnel, baking
soda, vinegar, red food coloring, sand and a cake pan.
Display rocks and discuss similarities and differences.
Sort rocks do similarities and differences.

Make a sedimentary rock model. Break open the
model to demonstrate the fossilsinside.

In small groups compare their sedimentary rock with a
pumice stone (example of igneous rock) given by the
teacher. They will share their findings with the class.
Make crystals. (Crystalson apillar- Mix 2 Ths. Of
rock salt with 1 cup hot water in aclear plastic cup.
Tieapiece of string and yarn to a pencil so that they
arein the water. Place insun and make observations.)
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Course/Grade Unit: Earth and Space Science: Introduction to the Solar Suggested L ength:
System
Essential Connectionsto Program of Studies o
Questions And Core Content Content Suggested Activities
1. How does earth The Sun provides the light and heat necessary to Sun: source of energy, | Sudentswill:
and space maintain the temperature of the Earth. light, heat - Using aflashlight, gl ol_Je an(_j paper tent, they will
science affect The Qun provides the light and heat necessary to Moon: phases of the demonstrate how the light lights the earth and show
your everyday meintain the temperature of the Earth. The Sun's moon (full, half, what happens as the earth rotates. Show how the paper
life? light and heat are necessary to sustain life on Earth. crescent, new) tent casts a shadow on the globe asit rotates.

2. How would you
gather and report
information
about earth and
space science?

Common objectsin the sky (e.g., stars, clouds,
airplanes) have properties, locations, and movements
that can be observed and described.

Objectsin the sky (e.g., Sun, clouds, moon) have
properties, locations, and real or apparent

movements that can be observed and described.

Objectsin the sky (e.g., Sun, moon) have patterns of
movement.

Changesin moverment of objectsin the Sky have
patternsthat can be observed and described. The

Sun appearsto move across the sky in the same way
every day, but the Sun's apparent path changes over
seasons. The moon moves across the sky on a daily
basis much like the Sun. The observable shape of the
moon changes fromday to day in a cycle that lasts

about a month.

Weather changes from day to day over the seasons.
The surface of the Earth changes. Some changesare
dueto dow processes such as erosion or weathering.
Some changes are due to rapid processes such as
landdides, volcanic eruptions, and earthquakes.

The nine planets
(Mercury, Venus,
Earth, Mars, Jupiter,
Saturn, Uranus,
Neptune, Pluto)
Stars

Constellations, Big
Dipper
Thesunisastar.
Earth and its placein
the solar system

The earth moves
around the sun; the
sun does not move.
The earth revolves
(spins); one revolution
takes one day (24
hours).

Sunrise and sunset
When it is day where
you are, it isnight for
people on the opposite
side of the earth.

Conduct sun/heat experiments. Predict and record
what happenswhen iceisleft in the sun. List thing that
should be left in the sun or in the shade.

Create amoonscape, using clay, sand, rocks and paint.
Compare the earth’ s surface with the moon’ s surface.
Create aMoon Chart. Show the moonsin this order
(full, half, crescent, new)

Using various means, they will each research one of
the nine planets. They will report to the class and they
will be videotaped, in order to review at end of the
unit. (Technology)

Create a Solar system model using black poster board
as a background and place the planetsin order.

Read Discovering Sars, by Laurence Santrey Create
a“Star Pictures’ or aconstellation by making a
classroom planetarium. Use a pattern of a constdlation
such asthe big dipper and punch holes with a straight
pin or sharp pencil on ablack sheet of paper. To view
the constellation, place the completed sheet on the
overhead projector, making sure the black paper
coversthe glass of the projector. Turn off the lights
and alow themto lie on their backsto ook up into the
night sky. (Technology)

Go outside at three different times throughout the day
to track the sun’s progressin the sky. Stand at a spot
where you can see the sun near atall treeor flagpole.
Show the position of the sun on your paper. Two hours
later stand in the same spot, show the position now.
Repeat. (Outdoor Education)

Pretend to be an astronaut and record the daily events
on the mission to particular planet or the moon. (WP
Reflective)
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Course/Grade  1st Unit: Life Science: Habitats Suggested L ength:
Essential Connectionsto Program of Studies - A
Questions And Core Content Sz Suggested Activities
1. How doeslife Organisms have basic needs (e.g., air water, Living thingslivein Sudentswill:
science affect nutrients, light) and can only survive when these environmentsto which | . Begin with answering, where do you live? And
your everyday needs are met. they are particularly where do animals live?
life? Organisms have basic needs. For suited. Read or show the video Is Thisa House for a

2. How would you
gather and report
information
about life
science?

exanmple, animalsneed air, water, and food; plants
need air, water, nutrients, and light. Organisms can
surviveonly in environments in which their needs
canbe ma.

Behavior of individual organismsisinfluenced by
stimuli.

Organisms have different structures that serve
different functions. These structures are used to sort
organisms into groups.

Things in the environment are dasdfied as living,
non-living, and once living. Living things differ from
non-living things.

Organisms are classified into groups by using various
characteristics.

Each plant or animals has ructuresthat serve

different functionsin growth, survival, and

reproduction. For example, humans have distinct

body structures for walking, holding, seeing, and

talking.

Organisms' patterns of behaviors are relatedto the
nature of organisms’ environments. There are many
different environments on Earth that support different
types of organisms.

The world has many different environments. Digtinct
environments support the lives of different types of
organisms. When the environment changes, some

plants and animals survive and reproduce, and

othersdie or moveto new locations.

Specific habitats and
what livesthere, for
example: Forest (oak
trees, squirrels,
raccoons, snails, mice),
Meadow and prairie
(wildflowers, grasses,
prairie dogs),
Underground (fungi,
moles, worms), Desert
(cactus, lizard,
scorpion) and water
(fish, oysters, starfish).
The food chain: away
of picturing the

rel ationships between
living things.

Most of the earthis
covered with water.
Locate oceans: Pacific,
Atlantic, Indian, and
Arctic.

Oceans are salt water
(unlike fresh water
rivers and lakes).
Diversity of ocean
floor: from organisms
too small for the eye
(plankton), to giant
whales.

Hermit Crab? written by Eric Carle.

Define the term habitat.

Begin by reading Deserts, written by Gail Gibbons.
L ocate desert areas on amap or globe.

Discuss the plants and animalsthat live in deserts.
Brainstorm alist of what livesin the forest? And
where forest animalslive.

Read The Gift of the Tree, by Tresselt.

Using aK-W-L chart, studentswill list what they
aready know about meadows and what lives there.
Display pictures of meadows and animalsthat live
there. Discuss what they have in common and what
makes they different.

Define the term pond. Display pictures of animals
that live in the ponds and ask the students to name
them.

Set up an ant farm. Observe their behavior. Record
findings.

Bring in some worms. Observe their behavior over
several days. Record findings.

Read Who EatsWhat? Define the term food chain.
Reread the book focusing on the different food
chains from the different habitats.

Explain that all living things need food of some
kind to give them energy and to keep them alive.
Using state, country and world maps show how
water is represented. Using globes show that most
of the earth is covered with water.

Using wall maps |locate various oceans (Pacific,
Atlantic Indian and Arctic).

Make saltwater paintings. Mix salt, water and food
coloring to make a paint mixture. Paint picture
lightly on paper. Allow to dry.

(Continued next page)
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All organisms, including humans cause changesin
the environment where they live. Some of these
changes are detrimental to the organismor to other
organisms, other beneficial (e.g., damsbuilt by
beavers bendfit some aguatic but are detrimental to
others).

All animals depend on plants for food.
Plants make their own food. All animals depend on
plants. Some animals eat plants for food. Other
animelseat animalsthat eat the plants.

Organisms resemble their parents.

Plants and animels cosdy resemble thelr parents at
sometimein ther life cyde Some characteridics
(eg., the color of flowers, the number of appendages)
are passed to offspring. Other characterigticsare
learned frominteractionswith the environment such
astheabilitytoridea bikea bicycle, and these
cannot be passed on to the next generation.

Environments are
constantly changing,
and this can sometimes
pose dangersto specific
habitats, for example:
Effects of population
and devel opment,
Rainforest clearing,
pollution, litter
Dangersto ocean life
(for example, over
fishing, pollution, oil
spills)

Make an ocean in abottle. Fill a2-liter 1/3 full with
vegetable oil. Fill remaining with water colored
with blue food coloring. Placelid on tightly. Roll
on side 2-3times. Lay lengthways and waves
should appear. If available, go on afield trip to an
aquarium.

Set-up a classroom aquarium.

Discuss how heavy certain ocean animals are.
Compare them with other ocean animals.

Create Ocean Chants. (WP Literary)

Example:

What do you see down in the sea?

| seea in the sea.

Wheat else do you seein the sea?

| seea and he’ slooking at me!
Take a nature hike observing the habitat and
possible changes that may be occurring due to
human interference.

(Outdoor Education)

Use various software (Magic School Bus Under On
the Ocean Floor, Odell Down Under) to learn more
about oceans and the animal s that live there.
(Technology)
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Course/Grade  1st Unit: Physical Science: Matter Suggested L ength:
Essential Connectionsto Program of Studies .
Questions And Core Content L=, Suggested Activities

1. How does
physical science
affect your
everyday life?

2. How would you
gather and report
information
about physical
science?

Materials can exist in different states and some
common materials (e.g., water) can change states.
Materials can exist in different sates-solid, liquid,

and gas. Some common materials, such aswater

can be changed from one date to another by

heating or cooling.

Properties (e.g., size, shape) of materials can be
measured and used to describe, separate, or sort
objects.

Objects are made of one or more materials such as
paper, wood, and metal. Objects can be described

by the properties of the materialsfrom which they
aremade. Those properties can be used to separate
or classify objects or materials.

Objects have many observable properties such as
size, mass, shape, color, temperature, magnetism,
and the ahility to react with other substances. Some
properties can be measured using tools such as
metric rulers, balances, and thermometers.

Introduce children to
the ideathat
everything is made of
matter, and that all
matter is made up of
partstoo small to see.
Names and common
examples of three
states of matter:

Solid ( for example,
wood , rocks)

Liquid (for example,
water)

Gas (for example, air,
steam)

Water as an example
of changing states of
matter of asingle
substance

Su

dentswill:
Define and list the common exampl es of three
states of matter (solids, liquids and gases).
Brainstorm examples of each state of matter on
chart paper.
Conduct various experiments to show the
changing of the properties of matter. Example:
Each student has a paper cup and a plastic spoon.
Fill the cup almost to the top with laundry
detergent. Add asmall amount of water. Add 30
drops of food coloring. Stir well. Placethecupina
warm place for 3-4 days until the water
evaporates. Remove the cup and you have a
crayon!
Using an adult conduct an experiment to show
how water changes states of matter. Measure one
cup of water and pour it into akettle (remove the
lid). Bring the water to aboil. After five minutes,
turn off. Allow cooling. Remeasure. Discuss
finding. Repeat. Thistime, aswater isboiling,
place lid afew inches from the kettle spout. Allow
students to observe the moisture on the lid. Pour
new water in afreezer safe container and placein
the freezer. Predict what will happen. Record
findings.
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Course/Grade

Unit:

Physical Science: Light and Heat

Suggested L ength:

Essential
Questions

Connectionsto Program of Studies
And Core Content

Content

Suggested Activities

1. How does
physical science
affect your
everyday life?

2. How would you
gather and report
information
about physical
science.

Heat can be produced in many ways such as
burning or rubbing. One way heat can move from
one object to another is by conduction. Some

materials absorb and conduct heat better than other.

For example, metal objects conduct heat better than
wooden objects.

Light travelsin astraight line until it hits an object.
Light can bereflected by a shiny object (e.g.,
mirror, spoon), refracted by alens (e.g., magnifying
glass, eyeglasses), or absorbed by an object (e.g.,
dark surface).

Light produces heat
(natural and man-
made)

Light travelsin
straight lines
Reflection

Speed of light

Su

dents will:

Use mirrors to demonstrate that light travelsin a
straight line (light will bounce off amirror at the
same anglethat it hitsthe mirror).

Use mirrorsto reflect images.

Use dark construction paper to absorb heat from
sunlight and man-made sources of light. (Outdoor
Education)

Research using encyclopedias, CD-Roms,
Software, Internet, or books about light.
(Technology)

Using a hand held mirror create a self-portrait
using language and/or art. (WP Personal
Narrative)
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2. How would you
gather and report
information
about Earth and
Space Science?

Common objectsin the sky (e.g., stars, clouds,
airplanes) have properties, locations, and
movements that can be observed and described.
Objectsin the sky (e.g., Sun, dlouds, moon) have
properties, locations, and real or apparent
movements that can be observed and described.

Objectsin the sky (e.g., Sun, moon) have patterns of
movement.

Changes in movement of objectsin the sky have
patternsthat can be observed and described. The

Sun appears to move across the sky in the same way
every day, but the un’ s apparent path changes

dower over the seasons. The moon moves across

the sky on a daily basis much likethe un. The
observable shape of the moon changes from day to

day in a cyclethat lasts about a month.

moon (full, half,
crescent, new)

Stars

Sun: source of energy,
light, heat

Sunrise and sunset
The earth moves
around the sun; the
sun does not move.
The earth revolves
(spins); one
revolution takes one
day (24 hours).

The nine planets
(Mercury, Venus,
Earth, Mars, Jupiter,
Saturn, Uranus,
Neptune, Pluto)
Thesunisastar.
When it isday where
you are, it isnight for
people on the opposite
side of the earth.

sunisin relation to the seasonsin the United

States.

Read The Cloud Book by Tomie DePaola. Use
shaving cream or whipped cream, on desks, to
make models of cumulus, stratus, and cirrus

clouds.

Course/Grade 2" Unit: Earth and Space Science: Introduction to the Solar Suggested L ength:
System
Essential Connectionsto Program of Studies s
Questions AndlCoreicontant Content Suggested Activities
1. How does Earth The Sun provides the light and heat necessary to Constellations, Big Sudentswill:
and Space maintain the temperature of the Earth. Dipper - Useaglobeto see how the Earth spinson its axis
Science affect The Qun providesthe light and heat necessary to Earth and its placein and to see that the axisistilted. Use an electric
your everyday maintain the temperature of Earth. The Sun'slight the solar system heater to represent the sun. Slowly spin the
life? and heat are necessary to sudtain life on Earth. Moon: phases of the globe and circle the heater. Decide wherethe

Using aflashlight, globe, and paper tent,

demonstrate how the light lights the earth and
show what happens as the earth rotates. Show
how the paper tent casts a shadow on the globe as

it rotates.

Conduct sun/heat experiments. Predict and

record what happens when iceisleft in the sun.
List thing that should be left in the sun or in the

shade.

Create a moonscape, using clay, sand, rocks and

gray paint.

Compare the earth’ s surface with the moon’s

surface.

Create aMoon Chart. Show the moonsin this

order (full, half, crescent, new) (Outdoor
Education)

Using various means, they will each research one
of the nine planets. They will report to the class
and they will be videotaped, in order to review at

end of the unit. (Technology)

Create a Solar system model using black poster
board as a background and place the planetsin

order.

(Continued next page
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Read Discovering Sars, by Laurence Santrey.
Create a*“ Star Pictures’ or a constellation by
making a classroom planetarium. Use a pattern of
aconstellation such as the big dipper and punch
holes with a straight pin or sharp pencil on a
black sheet of paper. To view the constellation,
place the compl eted sheet on the overhead
projector, making sure the black paper coversthe
glass of the projector. Turn off the lights and
alow themto lie on their backsto look up into
the night sky.

Go outside at three different times throughout the
day to track the sun’s progressin the sky. Stand
at a spot where you can see the sun near atall
tree or flagpole. Show the position of the sun on
your paper. Two hours later stand in the same
spot, show the position now. Repeat.

Students will pretend they are astronauts and
record daily eventsthat occur on their missions
to other planets.
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Course/Grade 2" Unit: Life Science: Animals Suggested L ength:
Essential Connectionsto Program of Studies e
Questions N e Content Suggested Activities
1. HowdoeslLife Organisms have basic needs and can only survive Thelifecycle: birth, Sudentswill:
Science affect when these needs are met. growth, reproduction, | -  Observethelife cycle of frogs, mealworms, or
your everyday Organisms have basic needs. For example, animals death butterflies.
life? need air, water, and food; plants need air, water, Reproduction in Visit The Butterfly Show at Krohn Conservatory

2. How would you
gather and report
information
about Life
Science?

nutrients, and light. Organisms can surviveonly in
environmentsin which their needs can be met.

Behavior of individual organismsisinfluenced by
stimuli

Organisms have different structures that serve
different functions. These structures are used to sort
organisms into groups.

Each plant or animal has different Sructuresthat

serve different functionsin growth, survival, and
reproduction. For example, humans have distinct

body structures for walking, holding, seeing, and

talking.

Thingsin the environment are classified asliving,
nonliving, and once living. Living things differ from
nonliving things. Organismsare dassfied into
groups by using various characterigtics (e.g., body
coverings, body structures).

Organisms resemble their parents.

Plants and animels closdy resemble thelr parents at
sometimein their lifecycle. Some characterigtics
(eg., thecolor of flowers, the number of
appendages) are passed to offspring. Other
characteridics are learned frominteractions with
the environment such asthe ability to ride a bicycle,
and these cannot be passed on to the next

generation.

animals. from egg to
egg with achicken,
from frog to frog,
from butterfly to
butterfly
(metamorphosis)

I nsects can be hel pful
and harmful to people
Helpful: pollination;
products like honey,
beeswax, and silk; eat
harmful insects
Harmful: destroy
crops, trees, wooden
buildings, clothes;
carry disease; bite or
sting

Distinguishing
characteristics of
insects (exoskeleton,
chitin, six legs and
three body parts:
head, thorax,
abdomen; most but
not all insects have
wings)

in May. (Outdoor Education)

See Creepy Crawlies from Teacher Created
Materials as references.

Read books about insects or use the Internet to
conduct research. Make achart of Name of
Insect, How it can be Helpful, and How it can be
Harmful.

Identify the head, thorax, and abdomen on
pictures of insects.

Draw and/or label adiagram of an insect.

Divide small paper plateinto 4 sections. Glue
pasta, or beans, on each section and label:

- Egg-small bean

- Larvae- elbow macaroni

- Pupa- shell macaroni

- Adult - Bowtie macaroni

Observelife cycle of mealworms for stages of
egg, larva, pupa, and adult.

Pretend you are in the pupa stage and tell what it
islike to go through metamorphosis. (WP
Reflective)

Use magnification to study the parts of an insect.
(Technology)

(Continued next page)
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Organisms have life cycles that are different for
different organisms.

Plantsand animals have life cydesthat indudethe
beginning of life, growth and devel opment,
reproduction, and death. The details of a life cycle

are different for different organiss.

Organisms patterns of behavior are related to the
nature of organisms' environments. There are many
different environments on Earth that support
different types of organisms.

Theworld has many different environments.

Didtinct environments support the life of different

types of organiams. When the environment changes,
some plants and animals survive and reproduce, and
othersdie or move to new locations.

All animals depend on plants for food.

Plants make their own food. All animals depend on
plants. Some animals eat plantsfor food. Other
animals eat animalsthat eat the plants.

M etamorphosis (some
insectslook like
miniature adults when
born from eggs, and
they molt to grow.
Example

grasshopper, cricket.
Some insects go
through distinct stages
of egg, larva, pupa,
adult. For example:
butterflies, ants.)
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Course/Grade 2" Unit: Physical Science: Magnetism Suggested L ength:

Sl‘j‘:tnigﬁls Connectlgrrllztggréoggﬁgn?f Siudies Content Suggested Activities

1. How does Properties (e.g., Size, shape) of materials can be Magnetism Sudentswill:
physical science measured and used to describe, separate, or sort demonstrates that - Test objects with a magnet to determine which of
affect your objects. there are forceswe the objects can be attracted by the magnet.
everyday life? Objects have many observable properties such as cannot see that act Discuss the properties of objectsthat are attracted

2. How would you size, mass, shape, color, temperature, magnetiam, upon objects. to magnets.
gather and report and the ahility to react with other substances. Some Most magnets contain Use acompass and show how the compass needle
information properties can be measured using tools such as iron. is attracted to the north part of the compass just
about physical metric rulers, balances and thermometers. Magnetic poles are as metal objects are attracted to magnets.
science? north-seeking and Brainstorm how magnetsare used in redl life.

The position and motion of an object can be
changed by pushing or pulling.

The position and motion of objects can be changed
by pushing or pulling. The amount of the changein
position and motion isrelated to the strength of the
push or pull force. Theforce with which a ball ishit
illustrated this principle.

Magnets attract and repel each other aswell as
certain kinds of other materials.

Magnets attract and repe each other, and magnets
attract certain kinds of other materials (e.g., iron).

south-seeking poles
Magnetic fields are
strongest at the poles.
The law of magnetic
attraction is that
unlike poles attract
and like poles repel.
The earth behaves as
if it wereahuge
magnet: north and
south magnetic poles.
(They are near but not
the same as,
geographic North Pole
and South Pole.)
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Course/Grade 2" Unit: Physical Science: Electricity Suggested L ength:
Essential Connectionsto Program of Studies o
Questions And Core Content Content Suggested Activities

1. How does
physical science
affect your
everyday life?

2. How would you
gather and report
information
about physical
science?

Electrical currents move through electrical circuits.
Electricity in circuits can produce light.

Electricity in circuits can produce light, heat, sound,
and magnetic effects. Electrical circuitsrequirea
complete conducting path through which an

dectrical current can pass.

Through reading
aloud, observation
and experiment
explore with children
basic principles of
electricity and
electrical safety rules.
Static electricity
Basic parts of simple
electric circuits (for
example, batteries,
wire, bulb or buzzer,
switch)

Conductive and
nonconductive
materias

Safety rulesfor
electricity (for
example, never put
your finger or
anything metallic, in
an electrical outlet;
never touch a switch
or electrical appliance
when your hands are
wet or whenyou 'rein
the bathtub; never put
your finger inalamp
socket; etc.)

Su

dentswill:
Brainstorm and list things that use electricity.
Disassemble aflashlight and discuss the function
of each part.
Demonstrate and construct a simple circuit, using
abattery, wire and small bulb.
Draw and write about safe use of electricity.
Blow up aballoon and rub it on the carpet and
then allow it to touch awall. It will stick because
of the static electricity.
Read aloud or research books or the Internet
about Thomas Edison. (Technology)
If available, view video about the life of Thomas
Edison (Thomas Edison and the Electric Light).
Make pictures of Thomas Edison’sinventions
and in small groups create mobiles.
Write how life would be different for you if you
lived before Thomas Edison (without
electricity). (WP Reflective)
Discuss safety issues regarding placement of
power lines. (Outdoor Education)
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Course/Grade

Unit:

Earth and Space Science: Weather

Suggested L ength:

Essential Connectionsto Program of Studies o
Questions And Core Content L=, Suggested Activities

1. Whyisit The Sun provides the light and heat necessary to Clouds Sudentswill:
important to maintain the temperature of the Earth. Coldandwarmfronts | - Illustrate, l1abel, and explain the water cycle
collect and The Sun provides the light and heat necessary to Precipitation; rain, (power point presentation)
communicate maintain the temperature of Earth. The Sun'slight snow, sleet, hail Makerain. Pour warm water into one glass jar
weather and heat are necessary to sudain life on Earth. Sun isthe main source about 1/3 full and cold water into another jar.
information? of heat, light, and Place a plastic bag of ice cubesinto pie pans and

Common objectsin the sky (e.g., stars, clouds,
airplanes) have properties, locations, and
movements that can be observed and described.
Objectsin the sky (e.g., Sun, clouds, moon) have
properties, locations, and real or apparent
movements that can be observed and described.

Weather changes from day to day and over the
seasons.

The surface of the Earth changes. Some changes
are due to dow processes such aseroson or
weathering. Some changes are dueto rapid
processes such aslanddides, volcanic eruptions,
and earthquakes.

Weather changes from day to day and over seasons.

Weather can be described by observationsand
measurable quantities such as temperature, wind
direction and speed, and precipitation.

Objectsin the sky (e.g., Sun, moon) have patterns
of movement.

Changesin movement of objectsin the sky have
patternsthat can be observed and described. The

Sun appearsto move across the sky in the same

way every day, but the Sun's apparent path

changes dowly over seasons. The moon moves
acrossthe sky on a daily basis much like the Sun.

The observable shape of the moon changes from
day to day in a cydethat lasts about a month.

energy.
Temperature,
thermometers
Thunderstorms and
lightning

Water cycleincludes:
evaporation,
condensation, water
vapor in the air
(humidity), clouds
(cirrus, cumulus,
stratus), and
precipitation
(groundwater).
Weather patterns
Weathering and
erosion

Wind direction and
speed

put on top of thejars.

Use books and or inter-net to find photos of
clouds. Write the descriptions of the clouds and
what the weather conditions are when the clouds
are formed (e.g., cirrus, nimbus, cumulus, stratus)
Investigate different tools to measure wind speed
and direction (wind sock, weather vane, Beaufort
scale and anemometer)

Observe local weather conditions and record
weather data (e.g., time and temperature, wind
direction and speed, clear or cloudy, precipitation)
for one month. Use pictographs, bar graphs, and
line plotsto display weather data.

Useinter-net radio, television, and newspaper
weather reports to collect information on weather
conditionsin other cities, regions, countries, or
continents. Discuss how peoplein each location
may adjust to weather conditions.
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Course/Grade 3 Unit: Earth and Space Science: Pollution and Suggested L ength:

Conservation
Essential Connections to Program of Studies Ao
Questions AndlCoreContent Content Suggested Activities
1. How does - Earth Day Sudents will:
pollution have a - Littering, smog, water | - Plant atreein the school yard.
negative effect pollution - Recycleitemsin the classroom for an extended
onthe - Natural resources period of time. Weigh, sort, measure, explore the
community? - Recyclableitems itemsin your recycle bin. Calculate how much you
2. Whyis (e.g., paper, could recycle in two weeks time, one month, two
conservation of auminum, glass) months etc.
energy and - Waysto conserve - ldentify areal world problem (e.g., the effects of
resources an energy and resources. acid rain or littering on fertile soil). Setup an
effective means experiment to test your hypothesis.
of protecting the - Havetheclasslist efforts to conserve energy or
environment? resources.
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Course/Grade 3™ Unit: LifeScience: Organismsand Plants Suggested L ength:
Essential Connectionsto Program of Studies o
Questions And Core Content Col Suggested Activities
How do plants Organisms have different structures that serve Characteristics Sudentswill:
impact my life different functions. These structures are used to sort Classification - Draw adiagram of the three parts of a seed (seed
on adaily basis. organisms into groups. Different coat, food storage, embryo) after soaking a bean

Things in the environment are classified as living,
nonliving, and once living. Living things differ from
nonliving things. Organisms are classified into
groups by using various characteristics (e.g., body
coverings, body structures).

Each plant or animal has structuresthat serve
different functionsin growth, survival, and
reproduction. For example, humans have digtinct
body structures for walking, holding, seeing, and
talking.

Organisms have basic needs (e.g., air, water,
nutrients, light) and can only survive when these
needs are met.

Organisms have basic needs. For exarmple, animals
need air, water, and food; plants need air, water,
nutrients, and light. Organisms can surviveonly in
environmentsin which their needs can be met.

Behavior of individual organismsisinfluenced by
stimuli (e.g., touch, hunger).

Organisms have life cycles that are different for
different organisms.

Plants and animals have life cydesthat include the
beginning of life, growth and devel opment,
reproduction, and death. The details of a lifecyde
aredifferent for different organiss.

Organisms resembletheir parents.

Plants and animals closdy resemble their parents
at sometimein their life cyde. Some
characteridics (eg., the color of flowers, the
number of appendages) are passed to offspring.
Other characterigtics arelearned frominteractions
with the environment such asthe ahility toridea

environments support
varied plant life.
Environment

Life Cycles

Plants are essential for
life.

Plants evolvefrom
seed to seed.

Plants have basic
needs (air, water,
light, nutrients)
Plants have different
structures and
functions; these
structures are used to

sort plantsinto groups.

Plants have life cycles
that are different than
other organisms.

overnight and carefully prying it open. Plant
similar fast growing beansin soil to observe the
growth of the plant.

Cut open and observe the seedsinside fruits and
vegetables. Plant the seeds.

I dentify areal-world problem (e.g., effects of soil
acidity on seed germination, methods for erosion
control) and design an experiment to test a
possible solution.

Conduct experiments with plants using soil,
water, and sunlight amounts asvariables. Record
changes on a spreadsheet. Display results.
Observe, chart, and explain changes that occur in
aterrarium over amonth comparing factors such
as sunlight, water, temperature, plant life.
Determine the influence of light and gravity on
seed germination and growth. Usethe
information to select the best place in the school
to grow plants.

(Continued next page)
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bicyde, and these cannot be passed on to the next
generation.

All animals depend on plants for food.
Plants make their own food. All animals depend on
plants. Some animals eat plants for food. Other
animals eat animalsthat eat the plants.

Organisms patterns of behavior are related to the
nature of organisms' environments. There are many
different environments (e.g., deserts, rainforests) on
Earth that support different types of organisms.

The world has many different environments.

Didtinct environments support the lives of different

types of organiss. When the environment changes,
some plants and animals survive and reproduce,

and other sdie or move to new locations.

All organisms, including humans, cause changesin
the environment where they live. Some of these
changes are detrimental to the organismor to other
organiss, other changes are beneficial (e.g., dams
built by beavers benefit some aquatic organisms but
are detrimental to others).
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Course/Grade 3 Unit: Physical Science: Electricity Suggested L ength:
Essential Connectionsto Program of Studies .
Questions And Core Content Lo Suggested Activities
1. How hasthe INSERT POSHERE Basic parts of simple Sudentswill:

invention of electrical circuits - Usebatteries, bulbs, and wires to make bulbs light;
electricity (batteries, wire, bulb, investigate ways to make the light brighter.
improved your Objects have many observable properties such as buzzer, switch) Illustrate a closed circuit. Describe the path of the
lifestyle? Size, mass, shape, color, temperature, magnetism, Conductive and non- electricity from the time it leaves the battery until it

and the ahility to react with other substances. Some
properties can be measured using tools such as
metric rulers, balances, and thermometers.

Objects are made of one or more materials such as
paper, wood, and metal. Objects can be described by
the properties of the materials fromwhich they are
made. Those properties can be used to separate or
classfy objectsor materials.

Light travelsin a straight line until it Srikesan
object. Light can be reflected by a shiny object (eg.,
mirror, spoon), refracted by a lens (e.g., magnifying
glass, eyeglasses), or absorbed by an object (eg.,
dark surface).

Electrical currents move through electrical circuits.
Electricity in circuits can produce light.

Electricity in circuits can produce light, heat, sound,
and megnetic effects. Electrical circuitsrequirea
complete conducting path through which an

electrical current can pass.

conductive materials
Electrica currents
move through
electrical circuits.
Electricity in circuits
can produce light,
heat, sound, and
magnetic effects.
Safety rules

Static electricity

returnsto the battery.

Determine what iswrong with circuits (e.g.,
flashlight with missing parts). Describein
electricity journal.

Investigate good and poor conductors of electricity.
Do research on Michael Farraday or Thoma Edison.
Write aportfolio piece on how life would be
different without electricity.

| dentify the self-regul ating components of an
electrical system in you home or community that
work to achieve abalance (e.g., thermostat on a
heating system, traffic lights to control traffic
patterns, time periodsin a sporting event).

Observe the behavior of charged materials and infer
the cause of the behavior. Blow up two balloons.
Tieastring to each. Rub each balloon with apiece
of nylon (or wool). Bring the balloons near each
other. Observe what happens. Blow up two more
balloons. Repeat using plastic wrap instead of the
nylon. Bring one balloon rubbed with nylon close
to one balloon rubbed with plastic wrap, observe.
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Course/Grade 3 Unit: Physical Science: Smple Machines Suggested L ength:
Essential Connectionsto Program of Studies .
Questions And Core Content Lo Suggested Activities

1. How doesmy
body push and
pull on adaily
basisto change
the common
object or usein

play?

The position and motion of an object can be
described (e.g., measured, observed) by comparing it
to another object or background.

The position of an object can be described by

locating it relative to another object or the

background. The position can be described using

phrases such asto theright, to the left, 50 cm from

the other object.

An object’ s motion can be described by measuring its
changein position over time such asrolling different
objects (e.g., spheres, toy cars) down aramp.

The position and motion of an object can be changed
by pushing or pulling.

The position and motion of objects can be changed by
pushing or pulling. The amount of change in position

and motion is related to the strength of the push or

pull (force). The force with which a ball is hit
illustrates this principle.

Vibration is a type of motion. Sound is produced by
vibrating objects. The pitch of the sound can be

varied by changing the rate of vibration.

Hesat can be produced in many ways such as burning
or rubbing. One way heat can move from one object
to another is by conduction. Some materials absorb
and conduct heat better than others. For exarmple,
metal objects conduct heat better than wooden

objects.

An objects position
and motion can be
changed by pushing
or pulling.

Friction Lubricants,
rollers, etc. are used
to reduce Friction.
Simple machines
include: lever, pulley,
wheel-and axle, gears,
inclined plane, wedge,
and screw.

Sudentswill:

I dentify examples of simple machinesin the
community.

Try to lift aheavy block or rock with or without a
board as alever (use triangle block as afulcrum).

Put the fulcrum at various locationsto seewhenitis
the easiest to lift.

Construct two pulleys out of two spools, two coat
hangers, and along piece of string. Connect one to
adoor handle and one to another door or handle of a
cupboard, with the string connecting the two pulleys
inapulley system.

Set up an inclined plane on carpet. Roll balls down
the plane and record where they stop. Change the
slope of theincline. Explain that the balls cometo a
rest dueto gravity and friction.

Put together two 2x4x12 pieces of wood with anail
and two more 2x4x12 pieces of wood with a screw.
Try to get the boards apart with apry bar. Notice
the mechanical advantage of acrew over anail.
Portfolio biography piece on Elijah McCoy.
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Intermediate Science Curriculum
Fourth Grade

Description:
Fourth grade science instruction will focus on Life, Physical, and Earth and Space Sciences. Thiswill build on the background provided in grades K-2. The third and
fourth grade curricula have been designed to complement each other in preparation for the fourth grade spring assessment. Here, studentswill gain knowledgein

Communication, Technology, Outdoor Education, and Higher Level Thinking.

Students will engage in active construction of ideas and explanations that will enhance their opportunities to develop the abilities of “doing science”. Studentswill focuson
the processes of completing investigations, develop the ability to ask scientific questions, investigate aspects of the world around them, and use their observations to
construct reasonable explanations for the questions posed. These learning experiences will enhance the students' natural curiosity of science and empower them to explore
sciencein their everyday lives.

All science instruction should use an inquiry approach sinceit is researched based and reflected in our state assessment.

Fourth Grade Units:
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Course Questions:
To achieve our goals, the following questions were designed to be considered during fourth grade.
A. How does science affect your everyday life?
B. How would you gather and report information about science?
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Thefollowing standards are taught in al units:

Ask simple scientific questions that can be answered through observations combined with scientific information.

Ask smple scientific questions that can be investigated through observations combined with scientific information.

Use simple equipment (e.g., aguariums), tools (e.g., magnifiers, spoons), skills (e.g., observing, pouring), technology (e.g., video discs), and mathematics in scientific
investigations.

Use smple equipment (eg., magnifiers, magnets), tools (e.g., metric rulers, thermometers), kills (e.g., dlassifying, predicting), technology (e.g., electronic media,
calculators, World Wide Web), and mathematicsin scientific investigations.

Use evidence (e.g., observations) from simple scientific investigations and scientific knowledge to develop reasonable explanations.

Use evidence (e.g., observations, data) from simple scientific investigations and scientific knowledge to devel op reasonable explanations.

Design and conduct different kindsof simple scientific investigations.

Design and conduct smple scientific investigations.

Communicate (e.g., draw, graph, write) designs, procedures and results of scientific investigations.

Communicate (eg., draw, graph, write) designs, procedures, obser vations, and results of scientific investigations.

Review and ask questions about scientific investigations and explanations of other students.

Review and ask questions about scientific investigations and explanations of other students.

Use science to design simple technological solutions (e.g., paper clips, stapler) to problems.

Distinguish between natural objects and objects made by humans and examine the interaction between science and technology. Technology (e.g., thermometer, hand
lens) is used to study science, while science providestheories for technology. Scienceis used to design simple technological solutionsto problems (eg., use
undergtanding of heat and transfer in designing an insulated container for ice cubes).

Describe therole of science and technology in dealing with local issues (e.g., landfill location).

Examine how designing and conducting scientific investigations fosters and under standing of issues related natural resources (e.g., scarcity), demongtrate how the
sudy of stience (e.g., aquariums, living systems) helps explain changesin environments, and examine the role of science and technology in communities (e.g., location
of landfills, new housing developments).

Examine the role science playsin everyday life.
BExaminethe role science playsin everyday life.
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capacity of retaining water, and the ahility to
support plant growth. Water on the earth and inthe
atmosphere can bea salid, liquid, or gas.

Earth’s materials have different physical and
chemical properties and provide resources that
humans use.

Earth materials provide many of the resources that
humansuse. The varied materials have different
physical and chemical properties, which make them
ussful in different ways, for example, as building
materials (e.g., one, clay, marble), as sources of
fud (eg., petroleum, natural gas), or growing the
plants we use as food.

Fossils provide evidence about organismsthat lived
long ago.

FossIsfound in Earth materials provide evidence

about organismsthat lived long ago and the nature

of the environment at that time.

sedimentary rock
- Characteristics of
metamorphic,
igneous, and
sedimentary rock
Soil and its
components
How mountains are
formed
Volcanoes
Pangaea and
continental drift
Resources humans use
from the Earth
Fossils and fossil fuels

Course/Grade Unit: Earth and Space Science: Properties of Earth’s Suggested L ength:
Materials
Essential Connectionsto Program of Studies L
Questions And Core Content Content Suggested Activities
1. What materias Earth’s materials are solids (e.g., rocks, soils), water Earth’slayers Sudent will:

make up our (e.g., oceans), and gases (e.g., oxygen). Rocks and minerals - Havestudentsact asageologist to take "core samples’

Earth? Earth's materials are solid rocks, soils, water, and - Formation of from amodel of the earth’s crust. Using alayer cake
the gases of the atmosphere. Mineralsthat make up metamorphic, asamodel of the earth’s crust, studentsinsert straws
the rocks have properties of color, texture, the igneous, and and remove a " core sample” by squeezing it from the

empty end towards the sample. Record observations
in science journal.

Useamode of the earth'slayers. Students construct a
sugar cube building on their model. Studentstap the
surface of the model, simulating an earthquake.
Students should form a hypothesis, gather data, and
draw conclusions about the strength of the quake at the
epicenter, on the earth's surface, and a distance away
from the epicenter.

Construct amodel of an active volcano. Mixing
baking soda and vinegar will allow the volcano to be
"active".

Spread a sample of different rockson atable. Have
students examine the rock samples. Think of
properties that could be used to sort, or classify, the
rocks. Based on those properties sort the rocks and
group them. Make adrawing that shows your results.
Make amodel of asedimentary rock by placing water,
soil, sand, and gravel into a container that hasalid.
Put thelid on tightly and shake the container. Observe
the container for 15 minutes. Leave the container in
place overnight and observeit the next day. In science
journal, make adrawing of what you see.

Write a paragraph from the point of view of Earth
components (e.g., coal, ail, rock, sand, soil) describing
how they were made and identify how used. (WP—
literary/transactive)

View Magic School Bus-Inside the Earth

Investigate where coal depositsarefound. Map areas
where fossil fuels are found in Kentucky. Explain
how coal forms, why coal isonly found in certain
areas, and how coal and mining impacts economics
and the environment. Create modelsto show how coal
forms. Write a description/report to complement
models. (WP—transactive)
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Common objectsin the sky (e.g., stars, clouds,
airplanes) have properties, locations, and movements
that can be observed and described.

Common objectsin the sky (e.g., sun, clouds, moon)

have properties, locations, and real or apparent
movements that can be observed and described.

Object in the sky (e.g., sun, moon) have patterns of
movement.

The surface of the Earth changes. Some changesare
due to dow processes such as erosion or weathering.
Some changes are due to rapid processes such as
landdides, volcanic eruptions, and earthquakes.

properties, location,

and movement

- Stars

- Moon

- Clouds—cirrus,
stratus, cumulus

Course/Grade 4" Unit: Earth and Space Science: Objectsin the Sky Suggested Length:
Essential Connectionsto Program of Studies S
Questions And Core Content L=, Suggested Activities
1. What canwe The sun provides the light and heat necessary to Sun Sudentswill:
learn about the maintain the temperature of the Earth. - Light, heat and - Usethermometersto collect data demonstrating
sun and other The sun providesthe light and heat necessary to life on Earth how outside temperature is influenced by sunlight
objectsin the maintain the temperature of the Earth. Thesun's - Movement and how temperature changes over time. Explore
sky? light and heat are necessary to sugtain life on Earth. Other objects— differences in temperatures measured in sun and

shade. Perform long term investigations by
recording temperature in the shade and observing
weather conditions every hour throughout the
school day. Repeat process for several dayswith a
variety of weather conditions (e.g., sunny, cloudy)
producing daily line graphs summarizing
temperatures vs. time of day. Interpret graphsto
infer effect sun and weather conditions have on
temperature of our daily environment and to predict
temperature patterns for future days. Extend this
activity by hypothesizing what the temperature
pattern may be during the night and follow up with
measurements at home. Produce temperature vs.
time graphs throughout the year. Compare data
from different seasons. Design projectsto
demonstrate how clothing worn by peersin other
parts of theworld is affected by temperature in their
environment.

Observe and describe the moon. Draw the moon’s
shape on a calendar each day for amonth. Note
whether the moon is visible in daytime or nighttime.
Describe how and why student shadows changein
the course of aday.

Establish a class weather station, write articles and
report to the other classesin the school. (WP—
transactive)
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Course/Grade 4™ Unit: Earth and Space Science: Changesin Earth and Sky Suggested L ength:
Essential Connectionsto Program of Studies .
Questions And Core Content Lo Suggested Activities
A. What evidence Weather changes from day to day over the seasons. Weathering and Sudent’ swill:
can | gather to Weather can be described by observing and Erosion - Fill acup about one-quarter full with vinegar. Add
show patterns measuring temperature, wind direction, speed, and - Physical and apiece of chalk to the cup of vinegar. Record you

and change over
timein the Earth
and sky?

precipitation.

Westher can change fromday to day and over
seasons. Weather can be described by observations
and measurable quantities, such astemperature,
wind direction and speed, and precipitation

Earth’s surface changes are dueto slow (e.g.,
weathering) and rapid (e.g., volcanic eruptions)
processes.

Changesin the moverment of objectsin the sky have
patternsthat can be observed and described. The
un appearsto move across the sky in the same way
every day, but the sun’s apparent path changes
dower over theseasons. The moon moves acrossthe
sky on a daily bass much likethesun. The
observable shape of the moon changes from day to
day in a cyclethat lasts about a month.

chemical weathering

- Weathering and
erosion by water,
wind, and glaciers

- Theformation of
soil: topsoil, subsoil,
bedrock

Weather review (from

3% grade)

- temperature

- wind
speed/direction

- precipitation

Sun/Moon

paths/movements

observations and a sketch. Predict what will
happen if the chalk was left in the vinegar for
several days.

Test effects of various liquids (e.g., lemon juice,
vinegar, seltzer water) on different materias (e.g.,
metal, wood, glass). Record and compare
observations. Describe how acid rain affects the
Earth. (WP—transactive)

Write atale of rocksin the area and how they
change. Include weathering and the rock cycle.
(WP—literary)

Use the Internet or other means to communicate
with local meteorologists to discuss the use of
weather maps and study of meteorology. Create
classweather stations. Determine what instruments
(e.g., weather vanes, windsocks) should be
developed, organize materials, assign tasks.
Explore the characteristics of air. Investigate what
makes the wind blow. Develop poetry or dramatic
interpretations to describe how wind affects objects
in their community. (WP—literary)

Record the position of Sun and the movement of
shadows during the course of the day. Measure
length of shadows, record on graphs, and
communicate patters of movement. Explain
procedures and results. Review and ask questions
about investigations.
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Course/Grade Unit: Life Science: Characteristics of Organisms Suggested L ength:
Essential Connectionsto Program of Studies L
Questions And Core Content Content Suggested Activities
1 Howare Thingsin the environment are classified asliving, Classification Sudentswill:
characteristics of nonliving, and onceliving. Living thingsdiffer from Basic needs - Investigate basic needs of organisms. Observe
organisms nonliving things. Organisms are classified into Behavior/Reaction to locations (e.g., sun, shade, water, moist, dry) of
different and groups by using various characteristics (body stimuli types of flowers/insects around homes and schools.
similar? coverings, structures, etc.) Anatomy Use secondary data (e.g. internet, books,
Organisms have basic needs (e.g., water, air, Physiology magazines) to research various flowers/creatures

nutrients, light) and can only survive when these
needs are met.

Organisms have basic needs. For example, animals
need air, water, and food; plants need air, water,
nutrientsand light. Organisms can surviveonly in
environments where their needs can be met.

Behavior of individual organismsisinfluenced by
stimuli. (e.g., touch, hunger).

Organiams have different structuresthat serve
different functions. These sructures are usad to sort
organismsinto groups.

Each plant or animal has different Sructures that
serve different functionsin growth, survival, and
reproduction. For exarmple, humans have distinct
body structures for walking, holding, seeing, and
talking.

observed. Publish data about organisms and use to
create school/home beautification plans that will
include specifics such as where additional flowers
can and should be planted. Sharework with local
florists, nurseries, or garden clubs. WP

Investigate behavior of organisms (e.g. plants,
animals, fungi, protists, monera). Design
experiments to investigate plants’ reactions to
various stimuli (e.g. gravity, light). Discuss reasons
for observations. Write articles discussing needs of
organisms and share with peers.

Investigate protective technigques (e.g., camouflage,
mimicry) of organisms. Create children’s bookson
organisms' protective behaviors and characteristics.
Read books to primary classes. (WP—transactive)
Classify groups of objects (e.g. buttons) based on
physical characteristics. Create dichotomous keys.
Observe groups of organisms (e.g., plants, animals,
fungi) and group based on physical traits. Create
dichotomous keys for organisms. Compare student
keysto scientific keys. ldentify characteristics
scientists use to classify organisms. Explain how
structures are related to functions.
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Course/Grade Unit: Life Science: Life Cycles of Organisms Suggested L ength:
Essential Connectionsto Program of Studies o
Questions And Core Content Content Suggested Activities
1. What patters Organisms have life cyclesthat are different for Inherited/learned Sudentswill:
existin different organisms. characteristics - Design simple, comparative teststo determine
organisms' life Plants and animals have life cydesthat indudethe Parent resemblances organisms (e.g. plants, animals) preferences (e.g.
cycles? beginning of life, growth and development, Stages of life cycles heat, temperature, moisture). Collect, record, and

reproduction, and deaeth. The details of alife cydle
aredifferent for different organisms.

Organisms resemble their parents.

Plants and animals closdy resemble their parents at
sometimein their lifecyde. Some characterigtics
(eg., color of flower, number of appendages) are
passed to offspring. Other characteridicsare
learned frominteractions with the environment such
asthe ahility to ride a hicycle, and these cannot be
passed on to the next generation.

Characteristics of organisms are inherited or |earned.

Plants and animels closdy resemble thelr parents at
sometimein their lifecyde. Some characterigtics
(eg., color of flower, number of appendages) are
passed to offspring. Other characteristicsare
learned frominteractions with the environment such
asthe ability to ride a bicycle, and these cannot be
passed on to the next generation.

All animals depend on plantsfor food.

Plants make their own food. All animals depend on
plants. Some animals eat plantsfor food. Other
animals eat animalsthat eat the plants.

analyze data for a specific variable and share with
the class. Use class datato draw conclusions as to
types of environments best for certain organisms.
Establish terraria or aquaria systems that model
different environments based on the conclusions
from the previous activity. Observe and maintain
throughout the year. Design booklets, brochures, or
postersthat focus on a plant or animal and type of
environment required to care for it. Post by the
aquariaor terrariaand share. (WP—transactive)
Observe, illustrate, and describe simple food chains
and webs, differentiating between predator and
producers and consumers by adopting small (1 foot
square) areas of land in various locations at school.
Create public service announcements indicating
importance of various organismsin and around
schools.

Use secondary data (e.g. books, internet,
magazines) to compare characteristics and habits of
organismswhich live in different environments (e.g.
grassland, desert, rainforest). Consider the effects
of introducing or reintroducing organismsinto new
environments (e.g. elk in eastern Ky., original
vegetation to Big Bone Lick State Park). Create
brochures to outline possible benefits or risksto
local regions. (WP—transactive)

Schedule avisit by anaturalist of the Kentucky state
parks to discuss how organisms/environment have
changed our state over time.
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Course/Grade 4" Unit: Life Science: Organisms and Their Environments Suggested L ength:
Essential Connectionsto Program of Studies o
Questions Ael Care CraniE Content Suggested Activities

1. Howdo Organisms' patterns of behavior are related to the Patterns of behavior dents will:

environments
and organisms
affect each
other?

organisms’ environments. There are many different
environments (e.g., deserts, rainforests) on Earth that
support different types of organisms.

Theworld has many different environments. Digtinct
environments support the life of different organisms.

When the environment changes, some plants and

animals survive and reproduce, and othersdie or

move to new locations.

Organisms change the environment. These changes
may be detrimental or beneficial.

All organisms, including humans, cause changesin

the environment where they live. Some of these

changes are detrimental to the organismor to other
organisms, other changes are bendficial (eg., dams

build by beavers benefit some aquatic organisms, but

are detrimental to others).

related to

environment
Dependency of

organisms on each

other

Organisms change

their environment

Su

Design simple, comparative tests to determine
organisms (e.g. plants, animals) preferences (e.g.
heat, temperature, moisture). Collect, record, and
analyze datafor a specific variable and share with
the class. Use class datato draw conclusions as to
types of environments best for certain organisms.
Establish terraria or aquaria systems that model
different environments based on the conclusions
from the previousactivity. Observe and maintain
throughout the year. Design booklets, brochures, or
posters that focus on a plant or animal and type of
environment required to care for it. Post by the
aquariaor terrariaand share. (WP—transactive)
Observe, illustrate, and describe simple food chains
and webs, differentiating between predator and
producers and consumers by adopting small (1 foot
square) areas of land in various locations at school.
Create public service announcements indicating
importance of various organismsin and around
schools.

Use secondary data (e.g. books, internet, magazines)
to compare characteristics and habits of organisms
which livein different environments (e.g. grassland,
desert, rainforest). Consider the effects of
introducing or reintroducing organismsinto new
environments (e.g., elk in eastern Ky., original
vegetation to Big Bone Lick State Park). Create
brochures to outline possible benefits or risks to
local regions. (WP—transactive)

Schedule avisit by anaturalist of the Kentucky state
parksto discuss how organisms/environment have
changed our state over time.
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Course/Grade 4™ Unit: Physical Science: Properties of Objects and Suggested Length:
Materials
Essential Connectionsto Program of Studies o
Questions And Core Content Content Suggested Activities
1. Howcanl Properties (e.qg., size, shape) of materials can be States of matter Sudentswill:

investigate the measured and used to describe, separate, or sort - Solid - Make observations about objects to group them

properties of objects. - Liquid according to different properties. Determineif items

matter? Objects have many observable properties such as . Gms are grouped the sameif you use a different property
size, mass, shape, color, temperature, magnetism, Properties of Matter (e.g., massversuscolor).
and the ahility to react with other subgtances. Some - Mass Writeriddles, jokes, magic tricks, and poems that
properties can be measured using tools such as - Volume ﬁiﬁ;;’%ﬁiﬁg Env\agiitg‘;r:;g" e piecesinto science-
metric rulers, bal and thermometers i Sensity Fill identical small containers (e.g., Film canisters,

- acuum

Objects are made of one or more materials such as
wood, paper, and metal. Objects can be described by
the properties of materials fromwhich they are
made. Those properties can be used to separate or
classfy objectsor materials.

Materials can exist in different states and some

common materials (e.g., water) can change states.

Materials can exi in different ates—solid, liquid,
and gas. Some common materials, such aswater,
can be changed from one state to ancther by heating
or cooling.

yogurt containers with lids) with avariety of materials
(e.g., rice, cotton, coins, sand, stones, water, popped
and unpopped corn, bird seed, rubber bands, and
oatmeal) of different densities. Use scales or balances
and standard units of measure to weigh each container.
Measure volume of containers and include with data.
Display resultsin bar graphs. Analyze dataand
formulate conclusionsin groups and report to entire
classfor discussion. Utilize dataas evidenceto write
about the question, “Do big things weigh more than
little things?’ and explain how data helped formulate
their reasoning. Discussindividual conclusions and
examples. Write answers to open response questions
exploring differences and similarities among
basketballs, bowling balls, beach balls, and explaining
why each isused for its particular sport..

Design comparative tasks and experiments to explore
rate of evaporation of water. Studentswill determine
what factors (e.g., Temperature of water, surface area
of water, humidity, and temperature of surrounding
air) influence evaporation rate. Compile datain
groups and make generalizations. Apply conclusions
to predict most efficient conditions for drying wet
laundry without dryers.

Investigate the relationship of weight and nutritional
value of natural and prepared foods. Formulate
generalizations based on these findings and present
them with supporting evidence on consumer guide
posters (e.g., Boxes of breakfast foods, bags of potato
chips).
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Course/Grade 4™ Unit: Physical Science: Position and Motion of Objects Suggested Length:
Essential Connectionsto Program of Studies o
Questions And Core Content Lo, Suggested Activities

1. What factors
influence motion
and what effects
result from
motion?

The position and motion of an object can be
described (E.qg., measured, observed) by comparing it
to another object or background.

The pogition of an object can be described by

locating in relative to ancther object or background.

The position can be described using phrases such as

to theright, to theleft, 50 cm from the other object.

An object’ s motion can be described by measuring its
changein position over time such asralling different
objects (e.g., spheres, toy cars) down aranp.

The position and motion of an object can be changed
by pushing and pulling.

The position and motion of objects can be changed

by pushing or pulling. The amount of the changein
position and motion isrelated to the strength of the

push or pull (force). Theforcewithwhichaball is

hit illustrates this principle.

Sounds are caused by vibrating objects.
Vibration isa type of motion. Sound is produced by
vibrating objects. The pitch of the sound can be
varied by changing the rate of vibration.

Observing position
des

Changes in position
(motion)

Push

Pull

Drop

Vibration

Sound

Sud

entswill:

Investigate effect mass has on amount of pull
required to start alight, flat container sliding across
alevel surface. Attach aspring scaleto the
container filled with aknown mass (e.g., rocks,

sand, washers, aquariagravel). Pull onthe
container with the scale and record the scale reading
at the point the container begins to slide (moves at
least 1 centimeter). Repeat several times and
average the data. Perform the same procedure with
avariety of masses in containers and construct
graphs showing the relationship of pull required to
the mass contained. Formulate conclusions. Relate
to experiences (e.g., pulling asled with different
people or different numbers of people). Extend
activity by designing and conducting experimentsto
examine effect of various surfaces (e.g., carpet, tile,
asphalt tabletop, concrete) have on force needed to
make a container start moving.

Investigate sounds caused by vibrating objects.
Design comparative studies to gather information on
sound produced by vibrating (e.g., Plucked) rubber
bands. Identify variables (e.g., Thickness, tension,
length). Investigate to determine how variables
influence sound produced when a rubber band is
plucked. Use conclusionsto design and construct a
three or more stringed rubber band instrument that
produces low, medium, and high pitches. Share and
compare instruments. Discuss designswith the
class.

Fort Thomas |ndependent Schools

Science Curriculum

Summer 2001

Page 38




an dectrical current can pass.

Magnets attract and repel each other aswell as
certain kinds of other materials.

Magnets attract and repd each other, and magnets
attract certain kinds of other materials (e.g., iron).

Course/Grade 4" Unit: Physical Science: Light, Heat, Electricity and Suggested L ength:
Magnetism
Essential Connections to Program of Studies o

Questions And Core Content Content Suggested Activities

How doeslight, Light travelsin astraight line until it strikes an Light Sudentswill:

magnetism, object. Light can be reflected, refracted, or absorbed Heat - Experiment with light, noting changes asit is

electricity, and by objects. Electricity reflected and refracted.

heat affect my - Definition of I nvestigate spectra; discuss absorption.

life? Light travelsin a straight line until is strikesan electricity Use batteries, bulbs, and wires to make bulbs light.
object. Light can bereflected by a shiny object, - Static Investigate ways to make light brighter.
refracted by a lens, or absorbed by an object such as electricity Investigate how different materials affect the rate at
adark surface. - Electric current which heat moves. Fill 3 different containers(e.g.,

- Electric circuit styrofoam, paper cup, tin can, glassjar) with equal
Heat can be produced in many ways and can move - Simpledirait- volumes of hot tap water. Measure and graph the
from one object to another by conduction. battery, wire, temperature of water in each container over time as
Heat can be produced in many ways, such as light bulb, it cools. Place containersin ashallow pan of ice to
burning or rubbing. Oneway heat can move from filament, accelerate cooling. Describe where the heat is
one object to another isby conduction. Some switch, fuse) going as the temperature of water decreases.
materials absorb and conduct heat better than - Closed circuit Interpret data to develop working definitions of
others. For example, metal objects conduct heat - Opencircuit conductor and insulator. Examine commercial
better than wooden objects. . Shortdircuit food packaging materials and explain which of
- Conductors their properties the manufacturer considered when
Electrical currents move through electrical circuits. and insulators they were selected for use. Design, construct and
Electricity in circuits can produce light, heat, sound, - Electromagnets test an insulated thermos (one container inside
and magnetic effects. " Hleatrica anothger separal_ed by an insulating mater|a|).
Electricity in circuits can produce light, heat, et Examine effectiveness of common materials (e.g.,
sound, and megnetic effects. Electrical circiits Magnetiam ey Pop&l:;rn, shgﬁdded pc?per, gravetlr,] cereal)das_
i i i § insulators. Share and compare thermos designs.

T e o g path froughwihich Michael Farraday Design brochures for the other studentsin the

school to inform them about ways they could pack
their lunches to improve conditions of their food
for lunch time. (WP—transactive)
Observe the behavior of charged materials and
infer the cause of the behavior. Blow up two
balloons. Tieastring to each and hang as shown in
the picture below. Rub each balloon with the piece
of nylon (or wool). Bring the balloons near each
other. Observe what happens. Blow up two more
balloons. Repeat using plastic wrap instead of the
nylon. Bring one balloon rubbed with nylon close
to one balloon rubbed with plastic wrap. Observe
what happens.

(Continued next page)
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Draw diagramsto represent a closed electric
circuit. Describe the path of the electricity from
thetimeit leaves the battery until it returnsto the
battery.

Determine what is wrong with circuits (e.g.,
flashlight with missing battery or light bulb).
Describein sciencejournal.

Investigate the flow of electricity. Create simple
circuits using wire, battery, switch, and light
source. Create drawings of open and closed
surface. Investigate different kinds of circuits.
Create electromagnets with basic materials
(battery, wire, nail). Test materials attracted to
electromagnets. Compare magnet to peer’s
magnets. Discusswaysto create magnetsthat are
more powerful. Analyze and research uses of
magnets in common items (e.g., Motors).

Design experiments to determine the distance
magnets can attract. Use avariety of objects (e.g.,
Paper clips, nails, washers). Record and analyze
findings. Extend this activity by using different
types of magnetsto compare data and analyze
findings. Create asystem (e.g., Strongest to
weakest) for categorizing various magnetsin the
classroom.

Explorethe use of magnetsin everyday life (e.g.,
trains, motors, microphones, speakers). Develop
informational booklets on magnets and their uses.
Use the Internet or other resourcesto research the
contributions of Michael Farraday to the world of
electricity. Students can work in groupsto prepare
amock interview of the scientist.
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Description

Fifth Grade Science Curriculum

Fifth grade science will focus on Earth and Life sciences. Thiswill prepare the students for their entrance into early middle school science curriculum. The students will
gain abroader understanding of the community they livein, the world around them as well as their own body functions. They will also gain research skills and

communication skillsin the area of the arts. These experienceswill increase their natural curiosity about science and alow them to explore sciencein their everyday

experiences.

Units

Life Science

Cdls

Course Questions

Earth Science

Structure of the Earth System

To achieve our goals, the following questions were designed to be considered in the fifth grade.

A. How isscience everywhere around you?

B. Why does science affect you and the world around you?
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beings effect the
Earth’s systems?
3. Why should we
study the
atmosphere?

Explore the characteristics of the atmosphere and
how the water cycle affects the atmosphere, clouds,
weather and climate.

Global patterns of atmospheric movement influence

local weather. Oceans have a mgjor effect on

dimate, because water in the oceans holds a great
amount of heat.

Investigate living organisms’ effects on the earth
system.

Air mass and pressure
Front

Hydrosphere

Ocean water and
salinity

Water pressure

Tide and water level
change

Current

Course/Grade 5" Unit: Earth and Space Science: Structure of the Earth Suggested L ength:
System

QELSJ’Z?it(;ﬁls Connectlgﬂ(sjtgollogcr)ﬁ{&?f EhEs Content Suggested Activities

1. How arethe Model the water cycle and how water dissolves Humidity Sudentswill:
characteristics of minerals and gases and carries them to the oceans. Evaporation, - Makeaposter that tells people about the
the atmosphere Water, which coversthe mgjority of the Earth's condensation properties of the earth’ sair and water, how they
affected by the surface, circulates through the crust, oceans and precipitation ground are polluted, and what people can do to stop the
water cycle? atmospherein what is known asthe water cycle. water. pollution.

2. Inwhat ways Water dissolves minerals and gases and may carry 4 layers of the Research afamous oceanographer or
can human themto the oceans. atmosphere. meteorol ogist or amarine biologist to discuss their

contributions to their field.

Explore how the water cycle affects the
atmosphere. Write articles describing the path of
one drop of water asit moves through the water
cycle.

Examine the role of science in predicting natural
events such as earthquakes, tsunamis, tornados
etc.

Read aliterature book related to a natural
atmospheric event such as The Night of the
Twisters or Shark Beneath the Reef.

Examine components of water cycle. Research
and construct physical models of local rivers' and
streams’ drainage patterns. Display models at
local Agricultural Soil Conservation Service
(ASCY) offices. (Environmental)

Investigate humans' effects on the atmosphere.
Construct devisesfor collecting airborne particles.
Collect dataover several days. Produce written
explanations, conclusions, and possible causes that
are supported by data. Produce and write script
for video to be broadcast on local cable TV
network channel. (WP-Transactive)
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Course/Grade 5™ Unit: Life Science: Cells Suggested L ength:
Essential Connectionsto Program of Studies .
Questions And Core Content Lo, Suggested Activities
1. Howdocell Recogni ze rel ationship between structure and Cell parts Sudentswill:
partswork function (organ, whole organism, ecosystem) Cells make up the - Createamodel of acell using some type of
together? All organismsaremade of cdls. Mogt organismsare basic unit of life. medium.

2. Why docellsdie
and get replaced
so quickly?

sngle cdled, othersare multicdlular.

Model cells and recognize that cells carry on
functions needed to sustain life.

Cdls carry on the functions neede3d to sugtain life.
They grow and divide to produce more cdlls.

Different types of
body cells.

Function of cells
Organized cells make
up tissue

Organized organs
make up a system
Organized tissues
make up organs

Using atemplate of some kind, students can identify
all parts of the cells.

Use atoothpick to remove cells from their cheek to
observe under the microscope.

Create a puppet show to explain how the different
type of organelles work together in the cell.

L ook into microscopes to identify different types of
cells.

Examine elements used for classification (e.g.,
structure, function) of plants and animals. Compare
body plans (e.g., segmentation, symmetry) and other
feature (e.g., number of appendages) of animals.
Compare features of plants (e.g., roots, stems, and
nodes). Write articles comparing elements used for
classification for local plants and animals. Submit
articles to Kentucky Native Plant Society. (WP-
Transactive)

Observe basic cell structure and construct cell
modelsincluding cell parts. Compare cell models
with abnormal (e.g., cancerous) cells.
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Course/Grade

Unit: Physical Science: Properties and Changes of
Properties of Matter

Suggested L ength:

Essential Connections to Program of Studies A

Questions AndlCoreContent Content Suggested Activities
1 What arethe Investigate characteristic properties of substances. Acid /bases Sudents will:

properties or the A substance has characterigtic physical properties Common elements - Investigate properties of substances (color,

building blocks (dengty, bailing point, solubility) that are Compounds hardness, melting and boiling point) organize into

of matter? independent of the amount of the sample. A mixture Electrons tables. Make iced teathen analyze the properties of
2. Howdothe of substances often can be separated into the original lon the substances used to make iced tea. Produce

building blocks substances by using one or more of these Matter and elements consumer information pamphlets about properties

join together? characteristic physical properties. Mixtures of substances and mixtures of substances commonly
3. How does matter Neutrons found in homes. Distribute pamphletsto local

mix?

Examine chemical reactions between substances,
recognize that the total mass remains the same and
that substances are categorized by how they react.
The chemical properties of a substance causeit to

react in predictable wayswith other substancesto

form compounds with different characteristic

properties.

Recognize that elements do not break down during
normal laboratory reactions and how elements
combine to produce compounds.

Chemical dements do not break down during normal
laboratory reactions such as heating, exposure to
eectric currents, or reaction with acids. Elements
combine in many ways to produce compounds.

Nuclear power
Periodic table and
atomic number
Protons
Solutions

home extension agents. (WP-Transactive)
Useanironrich cereal such as Total to find the
actual iron in the cereal. Placing the crunched up
cereal in abag, studentswill add water to the bag
and then stir the cereal with the magnet. Theiron
will stick to the ends of the magnet.

Students will bring various metal objectsto school
to categorize into metals. They will identify the
metal, atomic name and humber.

Write achemical formulafor nuts and bolts. Witha
variety of nuts and bolts students will give each
type a specific symbol. They will then create a
variety of formulas using different combinations of
pieces.

Observe that mass remains constant before, during,
and following chemical reactions. Place balloon,
small beaker with 15mL of water, and half
effervescent tablet on balance and measure mass.
Then place water and tablet in balloon, seal balloon,
allow water and tabl et to react while on balance,
and continue to monitor mass. Report observations
and explanations. Base explanations on evidence,
logic, and scientific knowledge.

Recognize that elements do not break down.
Produce word equations for chemical reactions.
Identify starting substances and substances
produced by their constituent elements (e.g., paper
[carbon] plus oxygen yields carbon dioxide).
Display eguations on classroom bulletin board.
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Course/Grade 5™ Unit: Physical Science: Motion and Forces Suggested Length:

Essential Connectionsto Program of Studies o

Questions And Core Content Lo Suggested Activities
1. How can forces on Describe, measure and represent an object’ s motion Mass and comparing | Sudentswill:
obj ects cause change The motion of an object can be described by its mass - Examine the various machines used in ancient times
in the motion of the relative position, direction of motion, and speed. Mass and comparing to build some of the large monuments. They will
object? That motion can be measured and represented ina weight prepare asmall model depicting its use.
2. How do machines graph. Weight Write areport on the contributions of Archimedes,
produce their power Transmit force Aristotle, Galileo, Newton and Einstein to the world
and how do forces Investigate balanced or unbalanced forces and the Gravity of motion.
produce movements? effects on an object’smotion. Scales and balances Bring to class evidence of simple machines at work.

An object at rest or maintains a constant speed and Friction They will be displayed and discussed. "How is our

direction of motion unless an unbalanced force acts
onit

When an unbalanced force acts on an object, the
changein speed and or direction dependsonthesze
and the direction of theforce.

Law of Conservation
of Momentum
Newton's Laws of
Motion

Vectors

Simple machines
Buoyancy/ up thrust
Archimedes Principle

everyday life affected by simple machines?"
Students will build a container to hold aregular egg.
The egg will be dropped from a height of 9 feet to
seeif the container will protect it from breaking.
Gravity will be discussed.

Measure “ distance traveled”, “timefor trip”, and
mathematically calculate average speed for several
real trips (e.g., walk or run around school building,
ride bike from hometo store). Calculate “distance”
and “time” data numerous times during trips, graph
distance versustime for each trip, and use slope of
lineto find average speed for each trip. Producea
written explanation of two waysto determine
average speed. Create a new spreadsheet to
represent data. (Technology)

Investigate and compare systems that balanced
forces (e.g., toy car sitting on table) and systems
with unbalanced forces (e.g., toy car moving down
slope). Design experiments to investigate influence
of different slopes of motion of toy cars. Report
results of thisinquiry lab and describe the forces on
toy carsthat having increasing speeds. Distribute
reportsto local boy scouts before pine box derby.
(WP-Transactive)
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Course/Grade 5" Unit: Physical Science: Transfer of Energy Suggested L ength:
Essential Connectionsto Program of Studies e
Questions And Core Content L=, SUEIESHEY MEIEE
1. How does Demonstrate that energy is aproperty of Sound energy Sudentswill:
energy move substances. Light energy - Based ontheir learning style, children will create
from one place Energy isa property of many substancesand is Electromagnetic a presentation depicting one or more of the ways
to another? associated with hesat, light, dectricity, and sound. Wavelengths energy travels. (apiece of art using light or sound,

2. What arethe
forms of wave
energy?

Energy istrandferred in many ways.

Observe forms of energy transfer (vibration)
Energy is aproperty of many substancesand is
associated with heat, light, electricity, and sound.
Energy istransferred in many ways.

Observe the ways heat can move.

Heat energy movesin predictable ways, flowing
from warmer objectsto cooler ones, until both
objects reach the same temperature.

Recognize that the Sun’ s energy arrives as light
with arange of wavelengths and explore how light
interacts with matter.

Light energy interacts with matter by transmission
(including refraction), absorption, or scattering
(including reflection).

The sunisa major source of energy for changeson

the Earth’ssurface. Thesun losesitsenergy by
emitting light. Atiny fraction of that light reaches
earth, trandferring energy fromthe sun to the earth.

Observe how electrical circuits transfer electrical
energy.

Electrical circuits provide a means of trandferring
dectrical energy when hest, light, sound and
chemical changes are produced.

frequency and
amplitude

Decibels and vibration
Reflection, refraction
transparent,
translucent and
opaque

Concave and convex
surfaces

Spectrums

adance that shows how light or sound reacts to
different materias).

Construct electrical circuitsto show energy
transfer.

Burn pieces of paper to observe heat, light and
sound that is produced.

Take photographs or videos of different
substances that possess energy such as moving
carts (kinetic energy), steam (thermal energy),
carts on platforms (potential energy), and apple
(chemical energy). Present findsto PTA or
student council. (Technology)

Observe Sun’ s energy. Use spectroscopes, prisms,
diffraction gratings to observe various
wavelengths of light produced by the Sun.
Produce colored charts comparing wavelengths
from the Sun to wavelengths from other light
sources (e.g., incandescent, fluorescent). Use
colored charts for class activity identifying light
from unknown sources.

Indirectly observe heat moving. Measure
temperature of glass of water from water faucet,
measure temperature of freezer compartment of
refrigerator then place ice cubesinto a glass of
water and measure temperature ever 5 minutes for
next 60 minutes. Graph temperature versestime
and us graph to determine final temperature of
mixture. Produce explanations of heat energy
moved from warmer objects to cooler objects and
describe variables that affected how much heat
energy was transferred. Produce brochuresto be
distributed to homeowners by home extension
agents about moving heat energy in homes.
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Middle School Science Curriculum
Earth Science— Grade 6

Description

In grade six students will focus on Earth Science. Thiswill allow the students to develop an understanding of the Earth and solar system. Additionally, their study of the
earth’ s history provides some evidence about its geological activity. The understanding that the students gain from their observationsin grade K-4 provides motivation and
the basis which they can construct amodel that explains the visual and physical relationship among earth, sun, moon, and the solar system. Through out the school year
students will:

Refine and refocus questions that can be answered through scientific investigation combined with scientific information.

Use appropriate equipment, tools, techniques, technology, and mathematics to gather, analyze, and interpret scientific data.

Use evidence (e.g., computer models), logic, and scientific knowledge to develop scientific explanations.

Design and conduct scientific investigations.

Communicate (e.g., write, graph) designs, procedures, observations, and results of scientific investigations.

Review and analyze scientific investigations and explanations of other students.

Describe how science hel ps drive technology and technology helps drive science, because perfectly designed solutions do not exist, technological solutions have
intended benefits and unintended consequences.

Describe the individual’ sroles and responsibilitiesin the following area: changesin populations, resources and environments including ecological crises and
environmental issues, natural hazards, science andtechnology in society, and personal and societal issues about risks and benefits.

Demonstrate the role science playsin everyday life: past, present, and future. Scienceisahuman endeavor. Men and women of various social and ethnic
backgrounds engage in activities of science (to include careersin science). Scientists formulate and test their explanations of nature using observations,
experiments, and theoretical and mathematical models. It ispart of scientific inquiry to evaluate the results of scientific investigations, experiments, observations,
theoretical models, and the explanations proposed by other scientists.
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Course Questions:
A. What methods do scientists use to |earn about the components and structure of the Earth?
B. How does Earth Science affect everyday life?
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another?

How are the
different rocks
classified?

Materials found in the lithosphere and mantleis
changed in a continuous process called the rock

oyde

Metamorphic Rocks
Sedimentary Rocks

Course/Grade Unit: Earth and Space Science: Rocks and Minerals Suggested Length: 6 Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities
How are physical Demonstrates the rock cycle (e.g., weathered rocks Minerals Sudentswill:
characteristics produce soil, weathered rocks are often recrystallized Mineral - Grow sugar and salt crystals.
used to identify into new rock) and examine characteristics of soils. Identification [ dentify unknown mineral samples.
minerals? Useof Minerals Write a paragraph explaining the importance of a
How does one Investigate the structure of the Earth system (e.g., Rock cycle mineral resource to an area’ s economy.
rock change into rock cycle). Igneous Rocks Draw rock cycle chart.

Collect rock, develop classification system, and
compare system to other classification systems
(environmental).

Create a power point presentation on the different
types of rocks (technology).

Write a paragraph explaining how the eruption of
various vol canoes affects living things.

Construct a3D model of mineral shapes.
Construct amodel of the different types of rocks.

Fort Thomas |ndependent Schools

Science Curriculum

Summer 2001

Page 55




Course/Grade

Unit:

Earth and Space Science: Changing Surface of the Earth

Suggested L ength: 6 Weeks

Essential Connectionsto Program of Studies o
Oliestions And Core Content Content Suggested Activities

How is Earth Demonstrate the rock cycle (e.g., weathered rocks Weathering Sudentswill:
affect by the produce soil, weathered rocks are often recrystallized Sail - Draw awater cycle chart.
weathering of into new rock) and examine characteristics of soils. Running Water Collect soil samples and identify the different
water? Soil congsts of weathered rocks and decomposad Erosion particles.

Why isthe water
cycleimportant?
Why are the
components of
theriver system
important?

organic material fromdead plants, animals, fungi,
protests, and bacteria. Soilsare often found in
layers, with each having a different chemical
composition and texture.

Examine Earth’s processes (e.g., erosion, deposition)
and catastrophes (e.g., asteroid impact).

The Earth’ s processes we see today, include erosion,
movement of lithospheric plates, and changesin
atmospheric composition, are Smilar to those that
occurredinthe past. Earth'shigtory isalso

influenced by occasional catastrophes such asthe

impact of agteroids or comets.

Investigate the structure of the Earth system (e.g.,
lithosphere, rock cycle, water cycle, weather,
climate).

Water, which coversthe mgjority of the Earth’'s
surface, circulates through the crust, oceans, and
atmosphere in what is known asthe water cycle.

Water dissolves minerals and gases and may carry
themto the oceans.

Gleciers
Wind

Water Cycle
River system

Write astory explaining aday in the life of awater
droplet. Make sureto discussall parts of the water
cycle.

“Glacier Grooving” Activity. Take alarge block of
ice and drag it through a pan of sand, pebbles, and
dirt. To see how glaciers may have affected the
earth.

Design an experiment to show land erosion.
Conduct an experiment to show if different types of
soil affect movement of water. (e.g., clay, sand, and
gravel)

Select a Kentucky river and investigate its
geography, water quality, aquatic life, and
importance to community. Create abrochure to
attract enthusiast to theriver. (WP-transactive)
(environment)

Investigate river characteristics (e.g., sandbars,
riffles, aluvial fans, and deltas). Develop a
multimedia presentation to present to the class that
describes how wind, pressure, and gravity move
river water and its componentsto produce
landforms. (technology)

Examine process of erosion on Earth surfaces.
Design and conduct experimentsto investigate
erosion. Create environscapes from local
communities using soil samples found there and
simulate possible effects erosion would have on
environscapes. Use small fans and dripping water to
simulate effects of erosion caused by wind and rain.
Use results of investigation to write articles on
effects of erosion. (WP-transactive)

(Continued next page)
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Investigate factors that lead to the Dust Bowl of the
1930’s. Interview soil conservation specialists and
farmers about soil conservation techniques. Discuss
possibilities of another Dust Bowl. Write articles
for farmers detailing advantages and disadvantages
of soil conservation methods. (WP-transactive)
Write a series of postcardsin which they describe
what the soil islikein different climates.

Take pictures of different types of weathering and
give descriptions of the weathering. (environment
and technology)
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called the atmosphere. The atmosphereisa mixture
of nitrogen, oxygen, and trace gasesthat include
water vapor. The atmosphere has different properties
at different devations.

Global patterns of atmospheric movement influence
local weather. Oceans have a mgjor effect on
climate, because water in the oceansholdsa large
amount of heet.

Course/Grade Unit: Earth and Space Science: Earth’s Atmosphere and Suggested Length: 6 Weeks
Weather
Essential Connectionsto Program of Studies Ao

Questions AndiCaelContent Content Suggested Activities
How can we Identify phenomena (e.g., growth of plants, wind, Atmosphere Sudentswill:
observe the water cycle, ocean currents) on the Earth caused by Ozone layer - Model convection in the atmosphere and ocean.
effects of the the sun’s energy. Sun energy (Have abeaker of water and drop some food color
sun’s energy on Thewater cycle, winds, ocean currents, and growth of Air movement into the beaker.)
the Earth’s plants are affected by the Sun’ s energy. Precipitation Create amap of ocean current patterns.
surface and Thunderstorms Investigate density of different substances and
atmosphere? The gravitational pull of the sun and moon on Earth’'s Tornadoes examine how density differences causes winds and
How do climate oceansisthe mgjor cause of tides. Hurricanes ocean currents.
and weather Climate Demonstrate how landforms (e.g., mountains, river
influence Investigate the structure of the Earth’s system (e.g., Ocean currents valleys) affect annual precipitation rates.
ecosystems? lithosphere, rock cycle, water cycle, weather, Ocean waves and Interpret and draw weather maps. (Technology)
How did the climate). tides Use the Internet to investigate global temperature.
ocean form Earth is surrounded by a relatively thin blanket of air Make a chart showing rainfall in an area.

Prepare a class skit portraying a meteorologist.
(WP-Literary)

Create amodel of atornado.

Create a spreadsheet to show precipitation in
different areas over arange of time. (Technology)
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Course/Grade 6" Unit: Earth and Space Science: Earth’s Layers and Landforms Suggested Length: 6 Weeks
Essential Connections to Program of Studies o

Questions And Core Content e Suggested Activities
How do the plate Model Earth’slayers. Earth’slayers Sudentswill:
boundaries affect The Earthislayered. Thelithosphereisthethin crust Continental drift - Make adiagram of the Earth’slayers
the Earth? of the Earth. Lithospheric platesmovedowy in Plate tectonics Construct physical model (e.g., relief map) that
Why do response to moverment in themantle. Thereisa dense Earthquakes shows crustal plate movement, earthquakes,
earthquakes and core at the center of the Earth. Volcanoes volcanic eruptions, and mountain building.
volcanic Landforms Write |etters to obtain samples of material that

eruptions occur?

Landforms are a result of a combination of
congtructive and destructive forces. Congtructive
forcesinclude crustal deformation, volcanic eruption,
and deposition of sediment, while destructive forces
include weathering and erosion.

erupted from avolcano. (To do classifying of the
material)

Construct models of the three different volcanoes.
Use an earthquake wave travel time graph to
determine the location of actual earthquake
epicenters

Create a puzzle on the plates of the Earth.
Construct models of and identify the different
landforms.

Write atravel guide that describes the experiences
of traveling Earth’ s different layers. (WP-
transactive)

Create a poster to promote earthquake safety.

Use the internet to investigate earthquakes around
the world www.imsa.edu (technology)

Write a paragraph explaining how the eruption of
various vol canoes affects living things.
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Course/Grade 6" Unit: Earth and Space Science: Earth’s History Suggested Length: 6 Weeks
Essential Connectionsto Program of Studies o

Questions And Core Content e Suggested Activities

1. What evidence Examine evidence (e.g., fossils) for changesin life Fossils Sudentswill:
can be found that and environmental conditions. Ages of Rock - Investigate changesin life and environmental
the Earth has The Earth’s processes we see today, induding Geological Time conditions by collecting fossils. Observe structure
changed over erosion, movement of lithospheric plates, and Scale of fossils and rock layersin which fossilswere
time? changesin atmospheric compaosition, are smilar to found.

2. Howdoyoutel
what rock isthe
oldest?

thosethat occurred inthe past. Earth’shigtoryis
also influenced by occasional catastrophes such as
theimpact of an asteroid or comet.

Analyze Earth’s history (e.g., Earth processes,
catastrophes, evidence for changes).

Fossils provide important evidence of how
environmental conditions and life have changed.

Create adiorama of past environmentsin which
organism lived.

Investigate geologic time. Construct amodel or
picture that shows the divisions of geologic time on
atimeline.

Datearock layer in land features.

Design amodel and carry out an experiment to show
radioactive decay can be used to determine the
absolute age of arock containing radioactive

i sotopes.

Determine the relative order of events by
interpreting geologic cross sections.

Design amodel of afossil.
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Course/Grade Unit: Earth and Space Science: Earth in the Solar System Suggested Length: 6 Weeks
Essential Connections to Program of Studies o
Questions And Core Content e Suggested Activities
Why can | live Model the solar system (e.g., structure, number of Earth Sudentswill:
on Earth and not planets) and its components (e.g., planets, moons, Seasons - Examine characteristics of the Planets.

other planets?
How do the
rotation and
revolution of the
Earth affect
climate and
ecosystems?
Why do | seejust
part of the moon
and not the entire
moon?

How islife
affected by
technologies
developed for
space
exploration?

asteroids).

Earthisthethird planet fromthe Sunin a systemthat
includes the moon, the Sun, eight other planetsand
their moons, ands smaller objects such as asteroids
and comets. The unisan average dtar, isthe central

and largest body in the solar system.

Model mation (e.g., orbits) of astronomical objects
(e.g., planets, constellations, galaxies) to explain
phenomena such as days, years, and eclipses.
Mog objectsin the solar sygtemarein regular and
predictable motion. Those motions explain such
phenomena as the day, the year, phases of the moon,
and eclipses.

Examine Earth’ s processes and catastrophes (e.g.,
asteroid impact).

The Earth’ s processes we see today, including

erosion, movement of lithospheric plates, and
changesin atmospheric composition, are smilar to
thosethat occurred inthe past. Earth’shigtory is

also influenced by occasional catastrophes such as
theimpact of an agteroid or comet.

Investigate the Earth as a component of the solar
system (e.g., Sun, planets, motion).

Sun is the major source of energy for Earth.

Seasons result fromvariation in the amount of the
N’ senergy hitting Earth’s surface.

Recognize that gravitational force causes motionin
the solar system.

Grauvity isthe force that keeps the planetsin orbit
around the sun and governstherest of the motionin

the solar system

Day (rotation)

Y ear (revolution)
Moon Phases
Eclipses

9 Planets

Stars
Constellations
Sun

Gaaxies

Model how Earth’stilt onitsaxisand itsrevolution
around the sun creates seasons.

Construct scale model of the solar system including
planets, their moons, and the sun.

Construct amodel a constellation.

Investigate phenomenaon Earth’ s surface caused by
the sun’s energy. Design and conduct an experiment
to show how seasons are caused by the tilt of the
Earth’saxis. Hold flat surfaces at different angles
with respect to light sources and measure the
resulting surface temperature. Communicate results
by producing temperature verses time graphs for
each surface. Use observation to produce articles
showing the effect of Earth’stilt on passive homes.
(WP-transactive)

Research new technologies that enhance the
probability of vacationsin space. Design vacation
packages for travel in space.

Conduct an experiment to show the different phases
of the moon.

Conduct an experiment to show the impact of
asteroids on the Earth and Moon’ ssurface. Takea
plate of flour or cornstarch, have the students drop a
small rock to see the affects.
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Middle School Science Curriculum
Life Science-Grade 7

Description

In grade seven students will focus on Life Science. Studentswill establish afoundation for the concepts studied in high school biology. The fundamental concepts
emphasized are: scientific ways of thinking, reproduction and heredity, diversity and adaptations of organisms, population and ecosystems, structure and function in living
systems and, regulation and behavior.

Academic Expectations

2.1 Scientific Ways of Thinking and Working
Sudentswill:

Refine and refocus questions that can be answered through scientific investigation combined with scientific information
Use appropriate equipment, tools, techniques, technology, and mathematicsto gather, analyze, and interpret scientific data
Use evidence (e.g., computer models), logic, and scientific knowledge to devel op scientific explanations.

Design and conduct scientific investigations.

Communicate (e.g., write, graph) designs, procedures, observations, and results of scientific investigations.

Review and analyze scientific investigations and explanations of other students.
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Course Questions

A. How isscienceinquiry used to solve problemsin life science?
B. How isthe study of life science relevant to the individual as well as society?
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Refine and focus questions that can be answered
through scientific investigation conbined with
scientific information.

Use appropriate equipment (e.g. glassware, meter
sticks, calculators, etc)

Use appropriate equipment, tools, techniques,
technology, and mathermetics to gather, analyze, and
interpret scientific data.

Review and analyze scientific investigations and
explanations of other students.

Examine the interaction between science and
technology.

Course/Grade 7" Unit: Life Science: Science Inquiry and Characteristics of Suggested Length: 2 Weeks
Living Things
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
What are the Investigate how organisms obtain and use resources, Features of life Sudentswill:
features of living grow, reproduce, and maintain stable internal Needs of living - Design and conduct experiments using the scientific
things? conditions. things method (e.g., diapers, paper towel absorbency, seed
Where does life All organisms must be able to obtain and use Interaction of living growth)
come from? resources, grow, reproduce, and maintain stable and non-living things Critique other students experimental designsto
What is Science? internal conditionswhileliving in a constantly Spontaneous determineif there are discrepanciesin the
What are the changing external environment. generation experimental design
methods Regulation of an organism' sinternal environment Biogenesis Be abletoidentify living and non-living things
scientists use to involves sensing theinternal environment and Scientific work of explaining the reasoning for classification.
solve problems? changing physiological activities to keep conditions Redi, Spallanzani, Use appropriate equipment to measure length, mass,
How are things within the range required to survive. Maintaining a Pasteur, Oparin, volume, and density of itemsin Sl units.
measured? gableinternal environment is essential for an Miller. Competein Metric Olympics
What isthe organism' ssurvival. Scientific method Respond and eval uate student setups of experiments
impact of science Sl units of resulting from teacher-suggested observations.
onour lives? Identify and refine questions that can be answered measurement Research afield of biological sciences and careers
through scientific investigations combined with Lab Safety inthat field. Conduct interviewswhere appropriate
scientific information. Technology to obtain information. Report to class on the career

using multimedia presentation, posters, brochures or
video. (WP-Transactive)

(Continued next page)
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Describe the effects of science and technology on
society.

Describe how science hdlps drive technology and
technology helps drive science. Because perfectly
designed solutions do not exist, technology solutions
have intended benefits and unintended consequences

Use science to evaluate the risks and benefits to
society for common activities

Describe theindividual’ s roles and responsibilitiesin
thefollowing areas. changesin populations,
resources and environments including ecological
crisesand environmental issues, natural hazards,
science and technology in society, and personal and
societal issues about risks and benefits.
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Course/Grade 7"  Unit: Life Science: Cytology Suggested L ength: 4 Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities

1. Whatisacell?

2. What technology
is used to study
cells?

Investigate structure (e.g. cells, tissues, organs) and
function (e.g. growth, muscular function, digestion) in
living systems.

Specialized cdls perform specialized functionsin

Active transport
Asexual reproduction
Atoms

Biodegradable items

Sud

entswill:

Observe the chicken egg as an example of alarge
singlecell.

Practice correct use of the compound microscope

3. What comprises multicdlular organisms. Groups of specialized cdlls Carbohydrates (e.g., parts, magnification, par focal, care)
the structure of a cooperate to formtissues. Different tissuesare, in Cdll theory Model the organelles present in plant and animal
cdl? turn, grouped together to formlarger units called Cdls cells by drawings on poster board using colored
4. How do animal organs. Eachtype of cdll, tissueand organ hasa Cdllular respiration pencils and construction paper.
and plant cells distinct structure and set of functionsthat servethe Chromosome Model acell using different media(e.g. clay,
differ? organism. Compound light gelatin, polystyrene)
5. How arecells Cdlshave particular ructuresthat underlie their microscope Plan, illustrate, and present anal ogies to assigned
organized? function. A membranethat separatesit fromthe Consumer organelles. (E.g., nucleusis analogous to the
6. What problems outsdeworld surrounds every cdll. Insdethecdl is Diffusion manager of a company)
can occur in a concentrated mixture of thousands of different Egg Observe and report findings of living plant cells
organ molecules that forma variety of specialized Electron microscope (Elodea) and animal cells (human cheek cells)
transplants? Sructures. These structures carry out specific cell Equilibrium Given an onion plant, design an experiment that will
7. Whatisthe function. Eukaryotes determine its parts and explain how they work
relationship Fermentation together.
between Analyze reproduction (e.g., asexual, sexual) Fertilization Conduct an experiment to Observe and datato write
chemistry and Reproduction isa characteristic of all living systems Gene alab report describing diffusion and osmosis.
life science? and is essential to the continuation of every species. Lipids Design and create an aquarium in which some
8. Whatisthe Some organisms reproduce asexually, others Matter organisms demonstrate photosynthesis and other
difference reproduce sexually, including humans and plants, Meiosis ones demonstrate cellular respiration.
between organic mele and female sex cdls carry genetic information M etabolism Useyarn to draw and illustrate the various steps of
and inorganic unite to begin the development of a new individual. Mitosis mitosis.
compounds? Mutation Illustrate the two meiotic divisionsto create a
9. Howdo Use appropriate equipment (e.g., microscope) Nucleic acids flipbook.
materials get into Use appropriate equipment, toals, techniques, Organ systems Observe and illustrate mitotic stages of the onion tip
and out of cells? technology, and mathematics to gather, analyze, and Organelles (plant) and whitefish (animal) using the compound
10. What isthe interpret scientific data. Organism microscope
source of aliving Organs Creatively model the DNA molecule using
thing’ s energy? Living structures at all levels of organization Osmosis construction paper.
11. What isthe demonstrate the complementary nature of structure Passive transport Demonstrate DNA transcription using prepared
difference and function. Important levels of organization for Photosynthesis cutouts.
between a structure and function include cells, tissues, organs, Producer
producer and a organ systems, organisms (e.g., bacteria, protists, Prokaryotes
consumer? fungi, plants, animals) and ecosystems.
(Continued next page)
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12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

How are
photosynthesis
and cellular
respiration alike
and different?
How do cells
grow and divide?
What isthe
difference
between mitosis
and meiosis?
How do cells
reproduce new
organisms?
What isthe
difference
between asexual
and sexual
reproduction?
How does
fertilization
occur?

What arethe
components of
the DNA and
RNA molecules?
How does DNA
copy itself?
How does DNA
transcribe a
message and
enablethe
making of a
protein?

How can
mutations occur?

Model cells and recognize that cells carry out
functions needed to sustain life.

All organisms are composed of cells, the fundamental
unit of life. Most organisms are single cells; other
organisms, including plants and animals are
multicellular.

Cdls carry on the many functions needed to sustain

life. They grow and divide, thereby, producing more
cdls Thisrequiresthat they take in nutrients, which
they useto provide energy. For the work that cdllsdo
and to make the materialsthat a cdll or an organiam
needs.

Specialized cdls perform specialized functionsin
multicdlular organisms. Groups of specialized cells
cooperate to formtissues. Different tissuesare, in
turn, grouped together to formlarger units called
organs. Eachtype of cdll, tissueand organ hasa
digtinct gructure and st of functionsthat servethe
organism.

Proteins

Replication
Scientists work with
cells; Hooke,

VanL eeuwenhoek,
Schleiden, Schwann,
Virchow

Sexud reproduction
Sperm

Stereoscopic
microscope

Tissues
Transcription
Zygote

Demonstrate Protein synthesis by participating in a
relay race where every leg of the team must
encode/decode individual steps of protein synthesis.
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Course/Grade 7" Unit: Life Science: Ecology Suggested Length: 5Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities

What is ecology?
In what ways do
organisms
interact with
each other?

In what ways do
nonliving factors
affect organisms
in an ecosystem?
How do
organisms affect
their
environment?

Investigate and analyze popul ation and ecosystems.

Investigate energy flow in ecosystems

A population consgts of all individuals of a species
that occur together at a given placeand time. All
populations living together and the physical factors

with which they interact compose an ecosystem

Population of organisms can be categorized by the
function they servein an ecosystem  Plantsand some
microorganisms are producers because they make
their own food. All animals, including humans, are
consumers, and obtain their food by eating other
organisms. Decomposers, primarily bacteria and
fungi, are consumersthat use waste materials and
dead organisms for food websidentify the
relationship among producers, consumers and
decomposersin an ecosystem.

Recognize how scienceis used to understand changes
in populations, issues related to resources, and
changesin environments.

Abiotic Factors
Biomes
Biosphere

Biotic Factors
Carbon Cycle
Carnivores
Climax community
Community
Competition
Conservation
Consumers
Decomposers
Ecosystem
Energy Pyramid
Food Chain

Food Web

Green house effect
Habitat
Herbivores
Limiting Factor
Natural resources
Niche

Sud

entswill:

Design and carry out an investigation to determine if
populationsin a closed ecosystem change over time.
Using dehydrated algae from a pond determineif
factors such asfood, space, and competition from
other organisms limit the growth of a population.
Analyze 2000 census data and calcul ate the
population density of Ft. Thomas and compareit to
other citiesin Kentucky (or State-vs. -State).

Design afood web by displaying the foods used to
produce atypical pizzaor typical evening meal.

Each item will beidentified as a producer, consumer
or decomposer. Analyzethe humans' position in an
energy pyramid showing the humansas primary and
secondary consumers. Discuss and analyze different
human diets and how it relates to efficient energy
use.

Investigate and illustrate afood web for organisms
inyour area. Analyze the importance of the food
web and how human activity disturbs this food web.
Use thisinformation to argue for or against this
activity. (Exp: Use of pesticides, herbicides, real

Summer 2001

Describe the individual’ sroles and responghilitiesin Nitrogen Cycle estate development or pet control). (WP-

the following areas. changesin populations, Nonrenewable Transactive)

resources and environments including ecological Omnivores Design dioramas of the six major biomes using

crisesand environmental issues, natural hazards, Pioneer species cooperative group learning. ldentify the location of

science and technology in society, and personal and Pollution the major land biomes. Describe the climate,

societal issues about risks and benefits. Population dominant plant types and characteristic animals

Population Density adapted to each biome.

Investigate living organisms’ effects on the Earth Predator/Prey Investigate and design water ecosystem using

system. Preservation aquariums and live organisms and distinguish

Describe the individual’ sroles and responshilitiesis Producers between the requirements for amarine and

thefollowing areas. changesin population, Recycling freshwater ecosystems. Examine and analyze the

resources and environments including ecological Autographs, limiting factors present in these ecosystems.

crises and environmental issues, natural hazards, heterotrophs and

science and technology in society, and personal and trophic levels)

societal issues about risks and benefits. Renewable

(Continued next page)
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Observe populations and determine the function
organisms serve in an ecosystem

A population consists of all individuals of a species
that occur together at agiven place and time. All
populations living together and the physical factors
with which they interact compose an ecosystem. (SC-
M 35.1)

Populations of organisms can be categorized by the
function they servein an ecosystem Plantsand some
microorganisms are producers because they make

their own food. All animals, including humans, are
consumers and obtain their food by consuming other
organisms. Decomposers, primarily bacteria and

fungi, are consumersthat use waste material and

dead organisms for food. Food websidentify the
relationship among producers, consumers, and

decomposersin an ecosystem (SCM 35.2)

Investigate factors (abiotic and biotic) that affect the
number of organisms an ecosystem can support

The number of organisms an ecosystem can support
depends on the resources available and abictic

factors. Given adeguate biotic and abiotic resources

and on diseases or predators, populations (including
humans) increase at rapid rates. Lack of resources

and other factors, such as predation and climate,

limit the growth of populationsin specific nichesin
theecosytem. (SCM 35.4)

Species
Succession
Symbiosis
Water Cycle

Investigate the use of a composting bin and
determine which substances found in garbage are

bi odegradabl e and which are nonbiodegradable.
Analyze the active organisms in the decompositions
process. Use thisinformation to write afeature
article on composting.

(WP-Transactive)

Investigate the pH of local water sources (rain,
pond, stream and river) Compare and analy ze data
from each water source. Explore the possible
explanation of any difference’s

Investigate adaptations of moths (camouflage) to
analyze the usefulness of adaptation for survival.
Design and then display moths made from paper to
match a specific location in the classroomi.e.
desktop, bulletin board, and chalk tray. Identify and
analyze those likely to survive by sending out
student predators (bats) to find the hidden moths.
Investigate the regrowth (succession) of a newly
disturbed area of land (Construction Site) near
school. Collect data on numbers and types of plants
(organisms) that colonize the disturbed land.
Record data using photo images and written
documentation. Analyze the data over timeto
determine the changes that take place in the
ecosystem.
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Course/Grade 7" Unit: Life Science: Evolution Suggested L ength: 2 Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities

1. Whatisthe Examine evidence (e.g., fossils) for changesin life Species Sudentswill:
theory of and environmental conditions. Evolution - Demonstrate the process of natural selection by
evolution? Fossils provide important evidence of how Natural selection using newspaper and black and white cutouts.

2. What evidence environmental conditions and life have changed. Variation Analyze how this process has happen and continues
exists to support Population to happen by examining organisms such as moths.
evolution? Investigate unity among organisms. Gradualism Use pennies to demonstrate radioactive decay and

3. How fast does Biological change over time accounts for the diversity Punctuated use this model to determine how aradioactive
evolution occur? of species developed through gradual processes over equilibrium €lement can be used to determine afossil’ s age.

4. What are some many generations. Biological adaptationsinclude Fossils Model the evolutionary history of 40 different
causes of changesin gructure, behaviors, or physiology that Sedimentary rock animal-like characters by placing themin
extinction? enhances survival and reproductive successina Relative dating appropriate lineage.

5. How can particular environment. Radioactive elements Research the disappearance of the dinosaurs.
endangered Homologous Produce a presentation or written report on the
species be saved Investigate biological adaptation and extinction. structures theoriesrelated to their disappearance.
from extinction? Extinction of a gpecies occurs when the environment Vestigia structures (WP-Transactive)

6. Whatisthe changes and the adaptive characterigtics of a species Embryology Construct atime line of the existence of Earth using
geological time areinaufficient to allow itssurvival. Extinction of Extinction adding machine tape.
scale and how speciesis common and most of the speciesthat have Endangered species Research/report on the Scope’ strial. Produce a skit
arefossils dated? lived on Earth no longer exist. Primates documenting the famoustrial.

7. Whatisthe Hominids Produce an editorial comparing the Theory of
evolutionary Homo sapiens Evolution and Creationism.
history of Participate in adebate on Creationism —vs.- The
humans? Theory of Evolution.
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Course/Grade 7" Unit: Life Science: Genetics Suggested L ength: 3 Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities

1. What isgenetics? Investigate traits, heredity, and genes Alleles Sudentswill:

2. How are Every living organismreguires a st of indructions Chromosome - Buildamodel of DNA out of simple materials (i.e.
inherited traits for gpecifying itstraits. Thisinformation is contained DNA clay and tooth picks)
passed from one in geneslocated in chromosomes of each cdll. Dominant Complete alab on easy to observe human variations
generation to the Heredity isthe passage of thisingruction fromone G. Mendel (look at various genetic traits such as hair color and
next? generation to ancther. Gene eyecolor).

3. What isthe Genetic engineering Use Punnett squares to demonstrate inheritance
importance of Analyze reproduction (e.g. asexual and sexual) and Genetics patterns and to help determine probability of
geneticsin your heredity (e.g. genetic information and genetic traits. Genome inheritance.
life? Reproduction isa characterigtic of all living systems Genotype Complete a Pedigree chart to determine the

and is essential to the continuation of every species. Heredity inheritance pattern over several generations of

Some organismsreproduce asexually, others Heterozygous organisms.

reproduce sexually. In speciesthat reproduce Homozygous Research human genetic disorders and produce an

sexually, including humans and plants, male and Incomplete informational brochure for distribution at local

fermale s=x cdlls carrying the genetic information dominance doctors office.

unite to begin the development of a new individual. Multiple aleles Students create afamily tree using photos of their
Mutation family. Write afamily newsletter describing

In all organisms and viruses, the instruction for Pedigree similarities and differences among members of the

specifying the characteristics are carried in nucleic Phenotype family. (Obtain pictures by writing family members

acids. The chemical and structural properties of Polygenic inheritance for help on the project).

nucleic acids determined how the genetic information Punnett Square Research the Human Genome project write an

that underlies heredity is both encoded in genes and Recessive editorial on the importance and consequence of this

replicated. RNA project.

Multicdlular organisms, including humans, form Sexlinked traits Survey the class for the presence of common traits

from cdlsthat contain two copies of each Transgenetic (height, hair color, eye color...) and create a graph

chromosome. This explains many features of organisms and visual representation (life size cutout of the

heredity. Transmission of genetic information
through sexual reproduction to offspring occurs when
male and female gametes that contains only one
representative from each chromosome pair unite.

average student) of your data.

Research the history of genetic from G. Mendel to
the present and create awall sizetime line poster for
the classroom.

Complete alab to compare expected results
observed using Punnett squares and how the
principles of heredity are related to chance
(probahility) (red beans/white beans)
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Course/Grade 7" Unit: Life Science: Taxonomy Suggested L ength: 2 Weeks
Essential Connectionsto Program of Studies -
Questions And Core Content Content Suggested Activities
What is Investigate unity among organisms. Achaerbactria Sudentswill:
taxonomy? Biological change over time accountsfor the diversity Animaia - Use common objects (shoes, beans, or nuts and
Why do of species developed through gradual processes over Class bolts) and classify by similar characteristics.
scientists classify many generations. Biological adaptationsinclude Classification Use Greek and Latin roots, prefixes, and suffixesto
living things and changesin structures, behaviors, or physiology that Dichotomous key construct scientific names (binomial nomenclature)
why is that enhance survival and reproductive successin a Eubacteria for variations of assorted geometric shapes.
important? particular environment. Family Construct a dichotomous key using leaves or twigs
How do people Fungi found locally. Then usethe key to identify
use classification Investigate biological adaptations and extinction. Genus unknown trees.
in their everyday Extinction of a gpecies occurs when the environment Kingdom Use a guide to common insects of North Americato
lives? changes and the adaptive characterigtics of a species Order classify unknown insect collect by students.
areinaufficient to allow its survival. Extinction of Phylum Construct afloor plan for grocery store by
speciesis common; most of the speciesthat have lived Plantae classifying products. Compare the floor plansto an
on Earth on longer exist. Protista actual grocery store. Write areport explaining
Species which plan is better the actual or students plan.
Taxonomy Research an organism and construct a poster

showing the compl ete classification of that organism
form Kingdom to Species.
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compared and
contrasted?

behavioral response requires coordination and
communication of many levelsincluding cells, organ
systerns, and organisms. Behavioral responseisa st
of actions determined in part by heredity and in part
from experience

Analyze regulation and behavior

Regulation of an organism sinternal environment
involves sensing the internal environment and
changing physological activitiesto keep conditions
within the range required to survive. Maintaining a
gableinternal environment is essential for
organism' ssurvival.

Course/Grade Unit: Life Science: Survey of Kingdoms I: Viruses, Monerans Suggested L ength: 10 Weeks
and Protists
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
What isavirus? Investigate how organisms obtain and use resources, Aerobes Sudentswill:
How do viruses grow, reproduce, and maintain stableinternal AIDS - Examine forms of bacteria using a compound
reproduce? conditions. Examine the regulation of an organism’s Algae microscope with oil immersion lens and prepared
Arethere any internal environment. Anaerobes slides.
beneficia All organisms must be able to obtain and use Antibiotic Design an investigation to analyze the effect that
viruses? resources, grow, reproduce, and maintain stable Cilia various commercial soaps have on bacteria collected
What isa internal condiitionswhileliving in a constantly Endospore from student’ s hands.
moneran? changing external environment. Fission Observe bacteria colonies collected from various
How are Regulation of an organism' sinternal environment Flagellum sites through the school and grown on agar media.
monerans involvestheinternal environment and changing Nitrogen-fixing Research assigned diseases and report findings to
harmful ? physiological activitiesto kegp conditionswithin the bacteria theclass. Create amultimedia presentation,
How are range required to survive. Maintaining a stable Parasite brochure, poster or video to inform other students of
monerans internal environment is essential for an organism's Pathogen the causes, symptoms, treatment or cures for the
helpful ? survival. Protists disease. (WP-Transactive)
What organisms Protozoans Collect water samplesfrom local ponds, streams or
are grouped in Analyze internal or environmental stimuli and Pseudopods standing poolsto investigate for different forms of
the Protista organisms’ behavioral responses. Explore how Saprophyte protozoans and al gae using the compound
Kingdom? organisms’ behavior changes through adaptation. Toxin microscope. Create a handbook of common local
How arethe Behavior isone kind of response an organismmay Vaccine protists.
Protist groups maketo aninternal or environment simulus. A Virus Create a“fictitious” protist showing structures

related to al life functions.

Follow arecipe to make yogurt. Research and
report on the important uses of bacteriain food
production.

(Continued next page)

Fort Thomas |ndependent Schools

Science Curriculum

Summer 2001

Page 72




Behavior isonekind of response an organismmay
maketo an internal or environmental stimulus. A
behavior response requires coordination and
communication on many levelsincluding cells, organ
systens, and organisms. Behavioral responseisa st
of actions determined in part by heredity and in part
from experience.

Behavior responsesto internal imuli can beinnate
or learned. Responsesto external stimuli can result
frominteractions with the organism's own species
and/or other species, aswell as environmental
changes.

The broad pattern of behavior exhibited by organisms
have changed over time through natural sdection to
ensure reproductive success. Organisms often livein
unpredictable environments, so their behavioral
regponses must be flexible enough to deal with
uncertainty and change. Behavior often has adaptive
logic.

Analyze diversity and adaptation.

Biological change over time account for the diversity
of species developed through gradual processes over
many generations. Biological adaptationsinclude
changesin gructures, behavior, or physiology that
enhance survival and reproductive successin a
particular environment.

Contrast asexual and sexual reproduction

Analyze reproduction

Reproduction isa characteridtic of all living systenms
and is essential to the continuation of every species.
Some organisms reproduce asexually, others
reproduce sexually. In speciesthat reproduce
sexually, including humans and plants, male and
female sex cdlls carry genetic information unite to
begin the development of a new individual.
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Course/Grade

Unit: Life Science: Survey of Kingdoms I1: Fungi

Suggested L ength: 10 Weeks

Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities
1. Whatisa Investigate how organisms obtain and use resources, Club fungi Sudentswill:
fungus? grow, reproduce, and maintain stable internal Decomposers - Observe mushroom; identify the stalk, gills and cap.
2. How canfungi conditions. Examine the regulation of an organism’s Fungus Research a species of sac or club fungus using an
be helpful or internal environment. Hyphae encyclopediaor on the Internet.
harmful ? All organisms mugt be able to obtain and use Imperfect fungi Create lifelike clay models of the fungi and make a
3. How arefungi resources, grow, reproduce, and maintain stable Lichen classroom display of the fungi models
different from internal conditionswhileliving in a constantly Mold Research the many ways fungi are used in food
other organisms? changing external environment. Mycelium products. Create a cookbook of favorite fungi based
Regulation of an organism' sinternal environment Sac fungi recipes. Prepare some foods that contain fungi for a
involvestheinternal environment and changing Sporangia fungi smorgasbord (e.g. bread, bleu cheese)
physiological activitiesto keep conditionswithin the Spore Observe and photograph fungi in their natural

rangerequired to survive. Maintaining a sable
internal environment is essential for an organism's
survival.

Analyze internal or environmental stimuli and
organisms’ behavioral responses. Explore how
organisms’ behavior changes through adaptation.
Behavior isone kind of response an organismmay
maketo aninternal or environment stimulus. A
behavioral response requiires coordination and
communication of many levelsincluding cells, organ
systerms, and organiams. Behavioral responseisa st
of actions determined in part by heredity and in part
from experience.

Analyze regulation and behavior

Regulation of an organism sinternal environment
involves senging the internal environment and
changing physiological activitiesto keep conditions
within the range required to survive. Maintaining a
gableinternal environment is essential for
organism' ssurvival.

settings. Create adisplay of the photos.

Create and observe afungi garden using soil and
vegetable matter as the substrate.

Investigate haw the fungi reproduce on the substrate
using hand lenses or microscopes.

Design and investigation to determine the best
conditions for the growth of bread mold. Usethe
information gathered to create a report/newspaper
article to tell consumers the best way to keep their
bread fresher longer. (WP-Transactive)

Research the medical and technical uses of fungi.
Create amultimedia presentation of the findings

(Continued next page)
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Behavior isonekind of response an organismmay
make to an internal or environmental stimulus. A
behavior response requires coordination and
communication on many levelsincluding cells, organ
systems, and organisms. Behavioral responseisa st
of actions determined in part by heredity and in part
from experience.

Behavior responsesto internal simuli can beinnate
or learned. Responsesto external imuli can result
frominteractions with the organism’' s own species
and/or other species, aswell as environmental
changes.

The broad pattern of behavior exhibited by organisms
have changed over time through natural sdlectionto
ensure reproductive success. Organisms often livein
unpredictable environments, o their behavioral
responses must be flexible enough to deal with
uncertainty and change. Behavior often has adaptive
logic.

Analyze diversity and adaptation.

Biological change over time account for the diversity
of pecies developed through gradual processes over
many generations. Biological adaptationsinclude
changesin gructures, behavior, or physiology that
enhance survival and reproductive successin a
particular environment.

Contrast asexual and sexual reproduction

Analyze reproduction

Reproduction isa characterigtic of all living systens
and is essential to the continuation of every species.
Some organisms reproduce asexually, others
reproduce sexually. In speciesthat reproduce
sexually, including humans and plants, male and
fermale s=x cdlls carry genetic information uniteto
begin the devel opment of a new individual.
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organisms’ behavioral responses. Explore how
organisms’ behavior changes through adaptation.
Behavior isone kind of response an organismmay
make to aninternal or environment stimulus. A
behavioral response requiires coordination and
communication of many levelsincluding cells, organ
systermns, and organisms. Behavioral responseisa st
of actions determined in part by heredity and in part
from experience

Analyze regulation and behavior

Regulation of an organism sinternal environment
involves senging the internal environment and
changing physiological activitiesto keep conditions
within the range required to survive. Maintaining a
gableinternal ewironment is essential for
organism' ssurvival.

Phototropism
Pistil

Pollen
Pollination
Rhizoid
Rhizome
Seed

Sepal
Sporophyte
Stamen
Stigma
Stomata
Transpiration
Tropism
Vascular

Course/Grade 7" Unit: Life Science: Survey of Kingdoms I11: Plants Suggested L ength: 10 Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities

1. What are plants Investigate how organisms obtain and useresources, Angiosperm Sudentswill:
and how do they grow, reproduce, and maintain stable internal Cellular respiration - Compare and contrast the life cycle of aplant with
differ form other conditions. Examine the regulation of an organism’s Chlorophyll that of bacteria and that of fungi. Create a series of
organisms? internal environment. Cotyledon illustrations that show how all three-organism types

2. How are plants All organisms mugt be able to obtain and use Deciduous reproduce and to include captions that explain
classified? resources, grow, reproduce, and maintain stable Dormant similarities and differences.

3. How do plants internal conditionswhileliving in a constantly Evergreen Collect specimens of moss. Document the stage of
obtain energy for changing external environment. Fruit the life cycle using a camera and microscope.
living? Regulation of an organism' sinternal environment Gametophyte Illustrate the life cycle using the real life photos.

4. What would life involvestheinternal environment and changing Gravitropism Research the uses of sphagnum moss. Design an
onearthbelike physiological activitiesto keep conditionswithin the Gymnosperm investigation showing the absorbent qualities of the
without plants? rangerequired to survive. Maintaining a sable Hydrotropism plant.

inter nal environment is essential for an organism's Nonvascular Investigate the folklore that says that moss grows on
survival. Ovary the north side of trees. Write an article for a

Petal camping or hiking magazne. (WP-Transactive)
Analyze internal or environmental stimuli and Phloem Research the connection between coal and seedless

vascular plants. Discuss theimportance of these
plants remnants.

Collect seeds/fruits of indigenous plants. Examine
the seeds/fruit to analyze the typical method of
dispersal. Explain how these specialized dispersal
mechanisms give plants competitive advantage.
Create an investigation to determine the
reguirements for germination of native seeds.
Dissect seeds (Lima bean and corn). Compare and
contrast the structures observed and illustrate the
findings with captionsindicating the differences.
Using the cross-section on alarge tree investigate
the age of the tree using the xylem growth rings.
Research and report on important historical events
from the year

Research thorns and other “painful/poisonous’ plant
partstelling what specific plant part have been
modified for this defense adaptation.

(Continued next page)
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Behavior isonekind of response an organismmay
maketo an internal or environmental stimulus. A
behavior response requires coordination and
communication on many levelsincluding cells, organ
systems, and organiams. Behavioral responseisa sst
of actions determined in part by heredity and in part
from experience.

Behavior responsesto internal imuli can beinnate
or learned. Responsesto external imuli can result
frominteractions with the organism’'s own species
and/or other species, aswell as environmental
changes.

The broad pattern of behavior exhibited by organisms
have changed over time through natural sdection to
ensure reproductive success. Organisms often livein
unpredictable environments, so their behavioral
responses must be flexible enough to deal with
uncertainty and change. Behavior often has adaptive
logic.

Analyze diversity and adaptation.

Biological change over time account for the diversity
of species developed through gradual processes over
many generations. Biological adaptationsinclude
changesin gructures, behavior, or physiology that
enhance survival and reproductive successin a
particular environment.

Contrast asexual and sexual reproduction

Analyze reproduction

Reproduction isa characterigtic of all living systens
and is essential to the continuation of every species.
Some organisms reproduce asexually, others
reproduce sexually. In speciesthat reproduce
sexually, including humans and plants, male and
fermale s=x cdlls carry genetic information uniteto
begin the devel opment of a new individual.

Design an investigation to determine the
reproductive rate/potential of duckweed asit relates
to runoff of lawn fertilizers. Createa
multimedia/brochure presentation for the
community garden club.

Create asalad and identify each item as a monocot,
divot, fruit, vegetable. List the part of the plant that
is eaten. (stem, root, leaves)

Create a three-dimensional model of aflower
showing both male and female parts. Develop akey
for the flower model.

Research/Design/Create a garden to attract
butterflies or beneficial insects. Use plants
propagated from cuttings donated by local
gardeners.

Design an experiment that shows tropism in plants.
Create a multimedia presentation showing the
results of the experiment.

Conduct and experiment to observe the process of
photosynthesis and determine the rate of
photosynthesis for Elodea.
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Course/Grade

Unit:

Life Science: Survey of Kingdoms 1V: Invertebrates

Suggested L ength: 10 Weeks

Essential Connectionsto Program of Studies o

Questions And Core Content e Suggested Activities
What are Investigate how organisms obtain and use resources, Annelids Sudentswill:
invertebrates? grow, reproduce, and maintain stable internal Antennae - Dissect invertebrate specimens to investigate the
What special conditions. Examine the regulation of an organism’s Arachnids presence and complexity of organs systems.
features do an internal environment. Arthropods Construct an ecosystem (e.g. terraria, aquaria) and
invertebrate have All organisms must be ableto obtain and use Asymmetrical record information about the requirements to sustain
that help it to resources, grow, reproduce, and maintain stable Bilateral symmetry the live of an invertebrate. Describe the
surviveinits internal conditionswhileliving in a constantly Bivalves interrelationship of among living and nonliving
environment? changing external environment. Castings elements of the ecosystem. Develop multimedia
How are Regulation of an organism sinternal environment Cephalopods presentations to share findings with students from
invertebrates involvestheinternal environment and changing Cephalothorax other schoolsvialnternet or e-mail.
classified? physiological activitiesto keep conditionswithin the Closed circulatory Investigate and analyze the life cycle of the fruit fly.
What impact rangerequired to survive. Maintaining a sable system Document observation using a digital or
both, negative internal environment is essential for an organism's Cnidarians conventional camera and a microscope.
and positive do survival. Coelom Design and investigation to observe the response of
invertebrates Collar cells aplanarian to the presence of astimuli (e.g. light,
have on the Analyzeinternal or environmental stimuli and Compound eye heat, food)
human organisms’ behavioral responses. Explore how Crustaceans Have an invertebrate banquet and create culinary
population? organisms’ behavior changes through adaptation. Echinoderms dishesthat use invertebrates as the main source of

Behavior isone kind of response an organismmay Endoskeleton protein. Invite members of the community to the
maketo aninternal or environment stimulus. A Exoskeleton banquet. Document the event with digital photos.
behavioral response reguires coordination and Flat worms Write newspaper articles describing the reaction of
communication of many levelsincluding cells, organ Flukes the gueststo the banquet. (WP-Transactive)
systermns, and organisms. Behavioral responseisa st Ganglia Design and create a composting center that uses
of actions determined in part by heredity and in part Gastropods earthworms. Invite the school cafeteriato dispose
from experience. Host of vegetable kitchen waste in the composter.

Hydra Observe and analyze the change in the organic
Analyze regulation and behavior Insects matter.

Regulation of an organism sinternal environment Invertebrate Research the type of plants that attract beneficial
involves senging the internal environment and Larvae insects. Design and create a butterfly garden.
changing physiological activitiesto keep conditions Mandible Observe and analyze which plants are more
within the range required to survive. Maintaining a Mantle successful at attracting butterflies. Create a
stable internal environment is essential for Medusa brochure of the findings and distribute to local
organism' ssurvival. Metamorphosis nurseries.  (WP-Transactive)

Millipedes
Mollusks
(Continued next page)
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Behavior isone kind of response an organismmay
maketo an internal or environmental stimulus. A
behavior response requires coordination and
communication on many levelsincluding cells, organ
systems, and organisms. Behavioral responseisa st
of actions determined in part by heredity and in part
from experience.

Behavior responsesto internal imuli can beinnate
or learned. Responsesto external imuli can result
frominteractions with the organism’' s own species
and/or other pecies, aswell as environmental
changes.

The broad pattern of behavior exhibited by organisms
have changed over time through natural sdection to
ensure reproductive success. Organisms often livein
unpredictable environments, o their behavioral
responses must be flexible enough to deal with
uncertainty and change. Behavior often has adaptive
logic.

Analyze diversity and adaptation.

Biological change over time account for the diversity
of pecies developed through gradual processes over
many generations. Biological adaptationsinclude
changesin gructures, behavior, or physiology that
enhance survival and reproductive successin a
particular environment.

Contrast asexual and sexual reproduction

Analyze reproduction

Reproduction isa characterigtic of all living systens
and is essential to the continuation of every species.
Some organisms reproduce asexually, others
reproduce sexually. In speciesthat reproduce
sexually, including humans and plants, male and
fermale s=x cdlls carry genetic information uniteto
begin the development of a new individual.

Nematocyst
Nematodes
Nymphs

Open circulatory
system
Osculum
Parasite
Pheromones
Planarians
Polyp

Pupa

Radia Symmetry
Regeneration
Roundworm
Segments
Social behavior
Spicules
Sponges
Tapeworms
Thorax
Trichinosis
Visceral mass
Water vascular
system
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Middle School Science Curriculum
Physical Science— Grade 8

Description

In grade eight, students will focus on basic chemistry. Thiswill allow the students to form afoundation on which to build knowledge in anticipations of high school
chemistry. The understanding that the students will gain from eighth grade science will provide motivation and the basic building blocks to succeed in high school.

Units

I D — f —
& o i Physical Science £ £ g g
g = 2 5 g2
B = c - oY g 3
= 5 ke) S s = e
2B | |8 |8 g ga | | B &
5= % i = 3 5| |8
3 O m S O =
S
Course Questions
A. How does chemistry impact in the world in which humans live and interact?
B. How doesthe knowledge of chemistry affect decisions we made about our future?
Fort Thomas |ndependent Schools Science Curriculum Page 80

Summer 2001



Why or why not?

scientific knowledge to develop

Communicate (e.g., write, graph) designs, procedures,
and results of scientific investigations.

Communicate designs, procedures, and results of

scientific investigations.

Review and analyze scientific investigations and
explanations of other students.

Review and analyze scientific investigations and
explanations of others.

Course/Grade Unit: Physical Science: Scientific Method and Measurement Suggested L ength: 4 Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities
How can you Identify and refine questions that can be answered Graphing Sudentswill:
solve aproblem through scientific investigations combined with Mass, volume and Investigate different systems of measurement using
in ascientific scientific information. length of matter “Who Wants to be a Ruler?’” webquest, and develop
manner? I dentify and refine questions and identify scientific Problem solving ameasurement board game.
How do we conceptsto guide the design of scientific Scientific method Design an experiment to investigate a community
communicate our investigations. Systems of issue or problem that requires hypothesizing, data
findings? measurement collection, evaluation of data and making
How can you Use appropriate equipment (e.g., barometers), tools inferences.
stay safe while (e.g., meter sticks), techniques (e.g., computer skills), Present investigation findings to peer audience
experimenting? technology (e.g., computers), and mathematicsin and/or commu nity members which includes use of
How do you scientific investigations. computer presentation programs (e.g., Power Point)
measure matter? Use evidence, logic, and scientific knowledge to Use equipment to measure volume, mass, length and
Should al people develop and revise scientific explanations and temperature of various objects.
use the same models. Develop a creative piece which addresses |aboratory
system of safety.
measurement? Use evidence (e.g., computer models), logic, and
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effect an objects
internal structure
and its state of
matter?

How does
density affect an
objects ability to
sink or float?
How do changes
in temperature
and pressure
effect and
object’ s physical
properties?

changes of propertiesin matter.

The physical properties of compounds reflect the
nature of the interactions among molecules. These
interactions are determined by the structure of the
molecule including the condtituent atons.

Course/Grade 8" Unit: Physical Science: Sates of Matter Suggested L ength: 4 Weeks
Essential Connectionsto Program of Studies o

Questions And Core Content e Suggested Activities
How do the Investigate how the structure of matter (e.g., Boiling Point, Sudentswill:
different states of constituent atoms, distances and angles between Freezing Point, - Useadensity column to analyze the affects density
matter relate to atoms) relatesto physical properties of matter. Condensation, produces on various liquids and small objects.
each other? Solids, liquids, and gases differ in the distances Evaporation & Produce models which illustrate the three main
How isan between molecules or atoms and therefore the energy Sublimation. states of matter.
object’sinternal that bindsthem together. In solids, the Structureis Boyle'sLaw Investigate the effects of temperature on the volume
structure related nearly rigid; inliquids, molecules or atoms move Charles'sLaw of aballoon.
toits state of around each other but do not move apart; andin Density Use avacuum to determine the changes associated
matter? gases, molecules or atoms move almost independently States of Matter with reduced pressure.
How does a of each other and arerelatively far apart. Therma Expansion Expert group investigation of laws and principles
change it associated with states of matter
temperature Analyze properties (e.g., boiling point, solubility) and
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Course/Grade 8"  Unit: Physical Science: Classification of Matter Suggested L ength: 3 Weeks
Essential Connectionsto Program of Studies o

Questions And Core Content e Suggested Activities
How are Investigate how the structure of matter (e.g., Alloys Sudentswill:
mixtures and constituent atoms, distances and angles between Elements, - Classify various store-bought substances as element,
pure substances atoms) relates to physical properties of matter. compounds and compound or mixture based on their ingredient
different? Thephysical properties of compounds reflect the mixtures. labels.
How do you nature of the interactions among molecules. These Physical properties of Develop methods of separating various mixtures
classify pure interactions are determined by the structure of the mixtures into their components based on their physical
substances? molecule including the condtituent atonms. Suspensions, colloids properties.
How are and solutions. Analyze and model the physical characteristics of
mixtures suspensions, colloids and solutions.
classified? Categorize the different chemical and physical
How can changes and properties.
different types of Investigate properties of substances (e.g., color,
mixtures be texture, hardness etc.), analyze the properties of the
separated into substances and produce consumer information
their pamphlets. (WP-Transactive)
components?
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Course/Grade 8"  Unit: Physical Science: Elements and Atoms Suggested L ength: 10 Weeks

Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities
1. What arethe - Analyze atomic structure and el ectric forces. - Atomic structure Sudentswill:
basic building Matter is made of minute particles called atoms, and - Atomic mass and - Build models of atoms and isotopes of various
blocks of matter? atoms are composed of even smaller components. The atomic number. elements.
2. Howisthe components of an atom have measurable properties - |sotopes - Classify elements based on their chemical reactivity
smallest basic such asmassand dectrical charge. Each atomhasa - Periodic Table and increasing atomic numbers.
unit of matter positively charged nucleus surrounded by negatively - Metals, Nonmetals& | -  Recreation of the Periodic Table using increasing
organized? charged dectrons. The dectric force between the metalloids atomic number and characteristics.
3. How canyoutell nucleus and the eectrons holds the atom together. - Useaconductivity meter to sample variousitemsto
the difference check for electrical current
between The atom' s nucleus is composed of protons and
different types of neutronsthat are much more massive than eectrons.
atoms? When an dement has atoms that differ in the number
4. How and when of neutrons, these atoms are called different isotopes
doesastructure of the dement.
of anatom
change? An dement is composad of a sSngle type of atom.
5. Howare When dements are listed according to the number of
different protons, repeating patterns of physical and chemical
elements properties identify families of dementswith smilar
classified? properties. The periodic tableisa consequence of the
6. How do models repeating pattern of outermost eectrons.
help usto
understand the
atom?
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Course/Grade 8" Unit: Physical Science: Compounds and Chemical Bonds Suggested L ength: _ Weeks
QESZC;ESSIS Connectlgr;?jtg Oprgocggﬁ{gﬁf SiEhE Content Suggested Activities
1. Why do atoms Analyze atomic structure and electric forces. Chemical formulas Sudentswill:
form chemical Atomsinteract with each other by trandgferring or Compounds - lllustrate the bonding process using a computer
bonds? sharing outermost electrons. These outer electrons Covalent bonds program (Hyperstudio).
2. How canyoutell govern the chemical properties of the dement. Dot diagrams Participate in a kinetic activity demonstrating

the difference
between the
different types of
chemical bonds?

3. How canyou
determine the
chemical
formulaof a
compound?

4. How are
compounds
named?

5. How doyou
determinethe
mass of a
compound?

Investigate how the structure of matter (e.g., outer
electrons, type of bond) relates to chemical
properties of matter.

Bonds between atoms are created when outer
dectronsare paired by being transferred or shared.

A compound is formed when two or more kinds of
atoms bind together chemically.

Investigate how the structure of matter (e.g.,
constituent atoms, distances and angles between
atoms) relates to physical properties of matter.
The physical properties of compoundsreflect the
nature of the interactions among molecules. These
interactions are deter mined by the structure of the
molecule incdluding the condtituent atoms

lons and ionic bonds
Molecular mass
Naming of
compounds
Polyatomic ions

valence electrons

Write in journals exhibiting knowledge of the
bonding processes.

Draw ionic and covalent bonds

Will perform “ atoms attack “ web quest
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Course/Grade 8"  Unit: Physical Science: Chemical Reactions Suggested L ength: _ Weeks
Essential Connectionsto Program of Studies o
Questions And Core Content e Suggested Activities
1. How canyoutell Examine nuclear structure, nuclear forces, and Balancing chemical ents will:

the difference
between a chemical
change anda
physical change?

2. How do physical
properties of
compounds change
when thereisa
chemical reaction?

3. Why do chemical
changes occur?

4.  How doesa
chemical equation
represent achemical
change?

5. Why do chemical
equation have to be
balanced?

6. Howismass
effected during a
chemical reaction?

7. How do you predict
the products of a
chemical reaction?

8. How do you classify
reactions that
involve achangein
energy?

9. Howisachemica
reaction different
from anuclear
reaction?

10. Why and how do
elements undergo
nuclear fusion and
nuclear fission?

11. How do we use the
process of nuclear
decay?

nuclear reactions (e.g., fission, fusion, radioactivity).
The forcesthat hold the nucleus together, at nuclear
digtances, are usually stronger than the forcesthat

would makeit fly apart.

Investigate chemical reactions and the release or
consumption of energy.

Nuclear reactions convert a fraction of the mass of
interacting particlesinto energy, and they can rdlease
much greater amounts of energy than atomic
interactions. Fisson isthe splitting of alarge nucleus
into smaller pieces. Fusonisthejoining of two nucle
at extremely high temperature and pressure. Fusionis
the process respongible for the energy of the Sun and
other sars.

Examine the transfer of electrons or hydrogen ions
between reacting ions, molecules, or atoms.

Atoms interact with each other by tranderring or
sharing outermost dectrons. These outer dectrons
govern the chemical properties of the dement.

equation

Chemical properties,
Conservation of
mass
Decomposition
reactions
Endothermic vs.
exothermic reactions
Fission vs. fusion
Radioactive decay
Replacement
reactions

Synthesis reactions

Sud

Participatein alab activity designed to explain the
law of conservation of mass

Mystery box is a game that involves the entire class
and helps them to sharpen their observation and
inference skills

Investigate the chemical properties of various
substances and gather datainto a classification table
M easure the thermal energy change during several
chemical reactions

Science Curriculum
Summer 2001
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Course/Grade 8" Unit: Physical Science: Water and Solutions Suggested L ength: _ Weeks
Essential Connectionsto Program of Studies o

Questions And Core Content e Suggested Activities
Why does water Investigate how the structure of matter (e.g., outer Acid Rain Sudentswill:
not mix with all electrons, type of bond) relates to chemical properties Acids, Bases& Salts | - Examine Earth’s natural filtration through different
other liquids? of matter. Concentration types of soils. Simulate pollutants using food
Why do some PH coloring introduced with awater source to
peoplefilter their Investigate how the structure of matter (e.g., Polar vs. NonPolar investigate pollution infiltration.
water? constituent atoms, distances and angles between Molecules Investigate sources and effects of acid rain. Explore
Why is water so atoms) relates to physical properties of matter. Soaps & Detergents effects of acid rain on plants. Design and conduct
important to The physical properties of compounds reflect the Solubility controlled experiments to show effects of acid rain
humans? nature of the interactions among molecules. These Solutions on plants.
Why isacid rain interactions are determined by the structure of the Investigate sources of air pollution in Kentucky and
harmful? molecule including the condtituent atoms. actions taken to address air pollution problems
How is acid within the state.
rained formed? Examinethetransfer of electrons or hydrogen ions
How do you between reacting ions, molecules, or atoms.
categorize acids Atomsinteract with each other by transferring or
and bases? sharing outermogt eectrons. These outer eectrons
How do acids govern the chemical properties of the dement.

and bases react
with each other?
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Description

Units

High School Science Curriculum
Physical Science— Grade 9

Earth Science

Earth & Space Science

Course Questions
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Physical Science Basics

Motion

Physical Science

Energy

Science Curriculum
Summer 2001

Waves, Light & Sound

Electricity & Energy
Resources

Page 88



How can a graph
help you observe
change?

Course/Grade  Introto Physics Unit: Physical Science Basics Suggested L ength: 2 Weeks
Grade9
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
How isthe Use equipment, tools, techniques, technology, and Experimental Sudentswill:
scientific method mathematics techniques - Discuss examplesif technology in their lives
used to solve Describe how science hdlps drive technology and Law vs. theory Use scientific method to identify and solve problems
problems? technology helps drive science. Problem solving that they observe
Why are techniques Manipulate variablesin simple experiments and
different Use evidence, logic, and scientific knowledge Sciencevs. observe the varying results
variables Demongrate the role science playsin everyday life. technology Use standard measurements (length, mass) taken
necessary in Scientific method from geometric objects (wood cubes) to find derived
scientific Communicate designs, procedures, and results. Sl system of units measurements (density).
experiments? Standard and derived Create graphs given data tables
Why are units Interpret graphs
standards of Types of graphs Examine aresearch articlein ascientific journal.
measurements Identify the hypothesis, independent and dependent
necessary? variables; study the data and evaluate the

conclusions.

Design and carry out an experiment for the purpose
of expanding existing knowledge developed through
previous experimentation.

Develop measuring skills using abalance and a
metric ruler. Use graphing skillsto make
interpretations about data, and compare the
relationships among the mass, length, and number of
coinsinaroll.

Measure the effect of increasing forces on the length
of arubber band, graph the results of the
experiment, and interpret the graph.

Portfolio: Write aletter of afeature article to
convince your audience to support adoption of the
Sl system of units.
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and weight
different?

4. How doyou
know when an
objectis
moving?

5. How doesair
resistance affect
afalling object?

6. Why do
projectiles
follow a curved
path?

7. How canan
object move with
aconstant speed,
but still
accelerate?

8. Howis
momentum
conserved?

Newtion'sfirst law
Newton's 2™ law
Newton's 3" law
Projectile mation
Speed

Velocity

Weight

Course/Grade  Introto Physics Unit: Motion Suggested L ength: 6 Weeks
Grade9
Sssential SRR FE T Sl Content Suggested Activities
1. How canweuse Investigate forces and the effects of forces on the Acceleration Sudentswill:
forcesand the motion of objects Air resistance - Measure and calculate speed of amoving object
laws of motion Objects change their motion only when a net forceis Circular motion Investigate effects of forces on the motion of
to understand the applied Conservation of objects. Attach strings to carts and then attach each
motion of momentum string to one standard mass of 100 grams. Place
objects? Investigate gravitational and electromagnetic forces Forces and net forces carts on tables and suspend standard masses over
2. Why isinertia Gravity isa universal force that each mass exertson Friction edge of tables. Use suspended masses to pull carts
important to a every other mass Gravity length of tables with photogates. Repeat multiple
moving object? Inertia trials with different Measure time masses |oaded on
3. How are mass Momentum carts. Use same 100-gram standard mass suspended

over table edge for each trial . Produce graphs of
distance versus time for different masses loaded on
cart. Analyze slope of curves and predict
relationships between mass and accel eration while
using a constant force. Extend activity by comparing
the force used to throw baseballs and golf balls with
their mass and accel eration.

Create distance vs. time and velocity vs. time graphs
and interpret those types of graphs.

Investigate the importance of inertiausing lab
equipment.

Measure and cal culate acceleration given anet
force.

Predict and measure time required for an object to
fall (egg drop).

Create, calculate, and construct two dimensional
vectors.

Investigate circular motion with turntable.
Investigate action/reaction pairs (skateboard |ab).
Predict behavior of objects after collisions
(conservation of momentum).

Investigate the laws of physics most often employed
in amusement park thrill rides. Using computer
software, design athrill ride.

Create models of bridges, and test the structuresto
identify which one functions best.

(Continued next page)
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Using aramp and asmall ball determine the average
speed of the ball, study the forces that affect its
motion, observe the decel eration of the ball, and
determine conditions that will not affect the speed of
the ball.

Using aramp, asmall ball, and acan: predict the
flight times of a projectile, measure the speed of the
projectile, analyze the flight time of a projectile, and
predict the location of the projectile’ slanding.

Use ballistic pendulum to observe and measure the
conservation of energy and momentum during an
inelastic collision.

UseaT]I graphing calculator, aCBL system, and a
motion detector to measure distance and velocity.
UseaT]I graphing calculator to produce graphs of
the students' motion. Analyze and interpret graphs
of the student motion. (See Vernier, Physical
Science with CBL, Experiment 35 Graphing Y our
Motion)

UseaT]I graphing calculator, aCBL system, and a
motion detector to measure distance and vel ocity.
Produce distance vs. time and velocity vs. time
graphs. Analyze and explain theresults. (See
Vernier, Physical Sciencewith CBL, Experiment 40
Falling Objects)
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transferred?
How do
machines make
work easier?
How are
compound
machines
constructed?

develop and revise scientific explanations and
models.

Communicate designs, procedures, and results of
scientific investigations.

Review and analyze scientific investigations and
explanations of others.

Examine how energy is transferred and recognize that
the total energy of the universeis constant

Thetotal energy of the universeiscondant. Energy

can be trandformed but never destroyed.

Distinguish between types of energy

All energy can be considered to be either kingtic
energy, potential energy, or energy containedina
fidd.

Thermal pollution
Work

Course/Grade  Introto Physics Unit: Energy Suggested L ength: 6 Weeks
Grade9
Essential Connectionsto Program of Studies Ao

Questions AhdCa econtent Content Suggested Activities
How is the Identify and refine questions and identify scientific Conduction Sudentswill:
transfer of concepts to guide the design of scientific Conservation of - Predict speeds or |ocations of moving objects using
energy investigations. energy conservation of energy.
controlled by the Convection Investigate work done to raise objects.
conservation of Design and conduct different kinds of scientific Heat Examine energy transfer. Explain how thermal
energy and by investigations for awide Variety of reasons. Heat engines energy is produced in toasters by tracing energy
the tendency Heating systems back to its source. List forms of energy during
toward disorder? Use equipment (e.g., microscopes, lasers), tools (e.g., Kinetic/potential different stages of transfer. Produce brochuresto be
How are beakers), techniques (e.g., microscope skills), energy distributed by local electric cooperatives containing
temperature technology (e.g., computers), and mathematics to Radiation consumer information about efficient energy use by
scales created? improve scientific investigations and Simple machines home appliances. (WP-Transactive)
How isthe communications. Specific heat Investigate types of energy. Use photogate timer,
thermal energy Temperature meter stick, and balance to collect data and calcul ate
of asubstance Use evidence, logic, and scientific knowledge to Thermal energy change in potential energy and kinetic energy during

swing of simple pendulum. Develop reports for
customersin local storesthat sell grandfather clocks
explaining the construction features of clocks that
efficiently use kinetic and potential energy. Write
encyclopedia entries explaining the interaction
between kinetic and potential energy in grandfather
clocks. (WP-Transactive)
Examine the tendency to become less organized.
Design and conduct experiments to determine the
rate of dispersion of food coloring dropped into
water of different temperatures. Produce reports
describing the inquiry approach, observations, and
explanations of effects of temperature on rates of
dispersion.
Using avariety of objects, design and construct a
machine which can be used to elevate a box of
books from the floor to the table.
Assume therole of aUnited States patent office
reviewer; respond to aproposal for amachine which
claimsto produce more energy than it consumes.
Justify your decision to reject or accept the patent.

(Continued next page)
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Examine how everything tends to become less - Useor construct acalorimeter. Measure

organized and less orderly over time. temperature, calculate the heat transferred when hot

Hest isthe manifestation of the random motion and and cold water are mixed, and calcul ate the heat

vibrations of atoms, molecules, and ions. transferred when a hot object is placed in water.

The universe becomesless orderly and less organized - Useacalorimeter to determine the specific heat of a

over time. piece of metal, and identify the metal by its specific
heat capacity.

Useacalorimeter, a Tl graphing calculator, aCBL
system, and atemperature probe to measure
temperature and to determine the heat of fusion for
ice. (SeeVernier, Physical Sciencewith CBL,
Experiment 8 Heat of Fusion)

Fort Thomas |ndependent Schools Science Curriculum Page 93
Summer 2001




Course/Grade  Introto Physics Unit:  Waves, Water and Sound Suggested L ength: 8 Weeks
Grade9
Essential Connectionsto Program of Studies A
Questions AhdCa econtent Content Suggested Activities
What happens Design and conduct different kinds of scientific Cameras Sudentswill:
when energy investigations for awide variety of reasons. Color - ldentify types of waves.

interacts with
matter?

How is sound
different when it
travels through
different media?
How are the
several parts of
the
electromagnetic
spectrum
different?

How do animals
see color?

Why islight
considered a
particle and a
wave?

How are images
formed with
lenses and
mirrors?

How are lenses
used to correct
vision?

Use equipment (e.g., microscopes, lasers), tools (e.g.,
beakers), techniques (e.g., microscope skills),
technology (e.g., computers), and mathematics to
improve scientific investigations and
communications.

Communicate designs, procedures, and results of
scientific investigations.

Review and analyze scientific Investigations and
explanations of others.

Investigate energy transfer caused when waves and
matter interact (e.g., atoms and molecul es can absorb
and emit light waves).

Waves, including sound and seismic waves, waves on
water, and eectromagnetic waves, can transfer
energy when they interact with matter. Apparent
changesin frequency can provide information about
relative motion.

Electromagnetic waves, including radio waves,
microwaves, infrared radiation, visble light,
ultraviolet radiation, xrays, and gamma rays, result
when a charged object is accderated.

Concave lenses
Concave mirrors
Convex lenses
Convex mirrors
Diffraction
Doppler effect
Electromagnetic
spectrum
Interference
Microscopes
Music

Plane mirrors
Polarized light
Reflection
Refraction
Telescopes
Total internal
reflection

Types of waves
Visblelight
Vision

Wave frequency
Wave intensity
Wave interference
Wave velocity

Create different types of waves.

Calculate the frequency or wavelength of light.
Observe the doppler effect.

Investigate musical sounds (guitar and strobe light).
Observe wave interference.

Investigate uses of wave interference (sweep sonar).
Identify parts of the electromagnetic spectrum.
Identify parts of the visible spectrum.

Investigate what is seen by the eye when different
colored light is mixed. (light box).

Calculate angle of reflection when given the angle
of incidence of light.

Investigate the bending of light in different media.
Calculate the angle of refraction when given the
medium and the angle of incidence.

Identify virtual and real images.

Predict the characteristics of animage given all of
the pertinent information.

Investigate how the eye works.

Observe the polarization of light (using polarizing
film).

Investigate fiber optic use.

I dentify the crest, trough, and amplitude of awave,
determine the wavelength and frequency of awave,
and calculate the velocity of awave.
Demonstrate that sound is produced by vibrations of
matter, vary the pitch of vibrating objects, and
explain the relationship between pitch and
frequency of sound.

Using a prism and diffraction grating, make and
describe two spectra.

(Continued next page)
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Observe that light travelsin straight lines, identify
the angles of incidence and reflection of reflected
light, describe the relationship between the angle of
incidence and the angle of reflection.

Create a system which employs various convex and
concave mirrorsto increase theintensity of abeam
of light. Investigate practical applications of the
system. Design atool or device, using the
procedure.

UseaT]I graphing calculator, aCBL system, and a
light sensor to measure the intensity of transmitted
light, record data, make a graph of the data, and
study the transmission of light by Polaroid filters.
(See Vernier, Physical Sciencewith CBL,
Experiment 24 Polaroid Filters).

WP: Write a brochure on the use of lenses for
correcting vision.

WP: Write a brochure on the use of fiber opticsin
the communication industry.
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conservation
necessary?

8. Howdoesa
nuclear reactor
work?

9. How can
electricity be
generated with
aternative
energy sources?

Investigate gravitational and electromagnetic forces.

Thedectric forceisa universal forcethat exists
between any two charged objects. Opposite charges
attract while like chargesrepd.

Investigate eectrical energy and conductivity through
matter.

In conducting materials, dectrons flow easly;
whereas, ininsulating materials, they can hardly flow
at all. Samiconducting meterials have intermediate
behavior. At low temperatures, some materials
become superconductors and offer no resstanceto
the flow of dectrons.

Static electricity

Course/Grade  Introto Physics Unit:  Electricity and Energy Sources Suggested L ength: 8 Weeks
Grade9
Essential Connectionsto Program of Studies Ao

Questions AhdCa econtent Content Suggested Activities

1. How isstatic Identify and refine questions and identify scientific AC/DC currents Sudentswill:
electricity concepts to guide the design of scientific Alternative energy Investigate electrical energy and conductivity
formed? investigations. sources through resistors. Construct series and parallel

2. Why isabattery Batteries circuits with resistors. Measure voltage across each
asource of Design and conduct different kinds of scientific Conductors resistor and total circuit resistance. Calculate
electricity? investigations for awide variety of reasons. Current resistance from voltage drop and value of current.

3. How are series Electric motors Draw schematic diagrams of circuits. Research
and parallel Use equipment (e.g., microscopes, lasers), tools (e.g., Electrical energy electrical safety related to overloading circuits.
circuits beakers), techniques (e.g., microscope skills), Electrical Power Create consumer information brochures on electrical
different? technology (e.g., computers), and mathematics to Energy conservation safety for Distribution in areas with houses older

4. How iselectrical improve scientific investigations and Fossil fuels than thirty years.
energy communications. Generators Investigate electromagnetic forces. Produce
measured? Insulators electricity by thrusting one end of strong bar magnet

5. How canan Use evidence, logic, and scientific knowledge to Lightning through wire coils that have different numbers of
electrical current develop and revise scientific explanations and Magnetic fields turns. Measure electricity produced. Produce lab
produce a models. Magnets reports identifying variables that affect amount of
magnetic field? Nuclear reactors electricity created. Compare this production of

6. Howcana Communicate designs, procedures, and results of Ohm'sLaw electricity to the electricity produced when you
generator scientific investigations. Potential difference speak into adynamic microphone (the diaphragm
produce an Resistance thrusts a coil through amagnetic field and produces
electric current? Review and analyze scientific investigations and Seriesand parallel bursts of electricity in response to sounds). Produce

7. Why isenergy explanations of others. circuits consumer information pamphletsfor local retail

stores explaining the operation of microphones and
speakers and the proper way to install them. Use this
activity to develop possible writing portfolio entries.
(WP-Transactive)

Investigate the interaction of electrical energy and
matter. Design and conduct experiments to identify
variables that affect the amount of conductivity and
resistance in metal wires. Produce articles that
explain how these variablesimpact wiring for new
speakers. (WP-Transactive)

Complete an electrical circuit, identify its
components, and describe evidence of their
interactions.

Observe magnetic fields.

(Continued next page)
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Electricity and magnetism are two aspects of asingle
eectromagnetic force. Moving dectric charges
produce magnetic forces, and moving magnets
produce dectric forces. Thisidea underliesthe
operation of dectric motors and generators.

Investigate alternative sources of energy.
Construct electromagnets, compare the strength of
the magnetic force of the electromagnets, state the
relationship between the strength of the magnetic
force and the number of turns of wirein the coil of
the electromagnet.

Build alead storage cell. Use adirect current power
supply to charge thecell. UseaCBL system and Tl
voltage probe to measure the cell’ s voltage before
and after use. Usethe cell to power an electric
motor, and make conclusions using the results of the
experiment. (SeeVemier, Physical Science with
CBL, Experiment 34 Lead Storage Batteries)
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Examine how internal sources of energy propel crustal plates
across the face of the globe.

The outward transfer of Earth’s internal heat drives convection
circulation in the mantle. This causes the crustal plates to move
on the face of the Earth.

Interactionsamong the solid Earth, the oceans, the
atmosphere, and living things have resulted in the ongoing
development of a changing Earth system. Earthquakes and
volcanic eruptions can be observed on a human time scale, but
many processes, such as mountain building and plate
movements, take place over hundreds of millions of years.

Examine how external sources of energy produce winds and
ocean currents.

Heating of Earth’s surface and atmosphere by the Sun drives
convection within the atmosphere and oceans, producingwinds
and ocean currents.

Examine how external sources of energy determine global
climate.

Global climate is determined by energy transfer from the Sun
at and near Earth’s surface. This energy transfer is influenced
by dynamic processes such as cloud cover and the Earth’s
rotation and static conditions such as the position of mountain
ranges and oceans.

Course/Grade  Introto Physics Unit: Earth and Space Science Suggested L ength: 6 Weeks
Grade9
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
1. Whydothe Use evidence, logic, and scientific knowledge to develop and Earth's plates Sudentswill:
earth's plates revise scientific explanations and models. Plate boundaries - model the convection circulation in the mantle.
move? Communicate designs, procedures, and results of scientific Convection currents Investigate how these convection currents propel
2. How arethe . I ' ' Coriollis Effect crustal plates. Float small flat sections of styrofoam
. investigations. . . . .
winds of the Density differences on the surface of water in alarge beaker that is
earth formed? Review and analyze scientific investigations and explanations Tradewinds being heated by a hot plate. Compare the motion
3. How are ocean of others. Prevailing westerlies and causes of motion of the styrofoam to that of
currents formed? o Polar easterlies tectonic plates. Create investigative reports on
4. How arethe?2 Examine internal and external sources of energy. P-waves movement of crustal plates and the New Madrid
YOI | e ool g o | SO | (e Srerortsuiocd e
: external to the Earth. The Sun is the major external source of ) ] )
5. Howare energy. Two primary sources of internal energy are the decay Evolution of earthquake Insurance. (WP—TransaC“VG)
mountains of radioactive isotopes and the gravitational energy from mountains Model convection in the atmosphere and ocean.
formed? Earth’s original formation. Place alarge beaker of water on a hot plate and drop

food coloring into the water. Explain how this
models wind and ocean currents. Create maps of
global wind patterns and ocean current patterns.
Determine the location of the epicenter of an
earthquake by monitoring the P and S wave patterns
using asimulation.

Model aconvection current in liquid and identify
convection currentsin air.

Use modeling clay to create amodel of the earth’s
crust. Usethe model to determine what happens to
the crust when under tension or compression.
Identify folds, faults, anticlines, and synclines.
UseaTI graphing calculator, a CBL system, and a
pressure sensor to measure pressure. (SeeVernier,
Physical Science with CBL, Experiment 32 Fun

with Pressure)
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High School Curriculum for Life Sciences
Grade 10

Course Descriptions

Integrated Sciencel|
The primary focus of this course isthe study of living organisms. It is offered to those students who are not scientifically oriented. Course work will center on the

scientific method of discovery and laboratory experiences including the use of the microscope and various dissections. Units of study will include introductions to
evolution, genetics, microbiology, botany, zoology, ecology, and current news topics related to science.

Biology |
Biology | isan introductory course designed to provide students with afundamental understanding of important biological concepts, strengthen critical thinking skills and

relate various scientific issuesto their everyday lives and to society asawhole. Topics covered will include the structure and function of the cell, genetics, molecular
biology, zoology, botany, evolution, ecology, and a systematic survey of the taxonomy and natural history of the major groups of living organisms. Classroom instruction

will include lab investigation, individual projects, etc.

Advanced Biology |

The advanced class in biology providesin-depth studies, laboratory investigations and individual projects for students who have a deeper interest in biology. The concepts
presented are centered around the modern cell processes essential to life. Major topics of study include cytology, genetics, microbiology, botany, invertebrate/vertebrate
zoology, and ecology. Independent study in the various fields of biology will provide the student with a knowledge of the basic life processes and make the student more

aware of therole science playsin their own lives.

Units
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Course Questions
A. How do science practitioners solve problems that are important to society?

B. How do the results of previous experiments help studentsin their understanding and exploration of the natural world?

C. What distinguishes science from non-science?

D. How do scientists utilize and communicate their knowledge?
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The following Program of Studies standards are taught in all units:

PS--Apply scientific inquiry and conceptual understandings to solving problems of technological design (e.g., styrofoam cups, transistors, computer chips).

CC--

1. Formulate testable hypothesis and demonstrate the logical connections between the scientific concepts guiding a hypothesis and the design of an experiment.
2. Useevidence, logic, and scientific knowledge to develop and revise scientific explanations and models.

3. Design and conduct different kinds of scientific investigations.

PS--Examine the interaction between science and technology.

CC--

1. Apply scientific theory and conceptual understandings to solve problems of technological design and examine the interaction between science and technology.
2. Useequipment, tools, techniques, technology, and mathematics to improve scientific investigations and communications.

PS--Explore the impact of scientific knowledge and discoveries on personal and community health.

CC--

1. Exploretheimpact of scientific knowledge and discoveries on personal and community health; recognize how science influences human population growth, use science
to analyze the use of natural resources by an increasing human population; investigate how science can be used to solve environmental quality problems, use scienceto
investigate natural and human-induced hazards; and analyze how science and technology are necessary but not sufficient for solving local, national, and global issues.

PS--Recognize how science influences human population growth.

PS--Use science to analyze the use of natural resources by an increasing human population.

PS--investigate how science can be used to solve environmental quality problems (e.g., over consumption, food distribution).

PS--Use science to investigate natural hazards and human-induced hazards.

PS--Analyze how science and technology are necessary but not sufficient for solving local, national, and global issues.

PS--Analyze the role science playsin everyday life and compare different careersin science.

CC--

1. Analyze the role science plays in everyday life and compare different careers in science; recognize that scientific knowledge comes from empirical standards, logical
arguments, and skepticism, and is subject to change as new evidence becomes available; and investigate advances in science and technology that have important and
long-lasting effects on science and society.

PS--Recognize that scientific knowledge comes from empirical standards, logical arguments, skepticism, and is subject to change as new evidence becomes available.
CC--

1. Communicate and defend the designs, procedures, observations, and results of scientific investigations.

2. Review and analyze scientific investigations and explanations of other investigators, including peers.

PS--Investigate advances in science and technology that have important and long-lasting effects on science and society (e.g., Newtonian mechanics, plate tectonics, germ
theory, medical and health technology).
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Use evidence, logic, and scientific knowledge to
develop and revise scientific explanations and
models.

Communicate and defend the designs, procedures,
observations, and results of scientific investigations.

Use evidence, logic, and scientific knowledge to
develop and revise sciertific explanations and
models.

Use equipment (e.g., microscopes, lasers), tools (e.g.,
beakers), techniques (e.g., microscope skills),
technology (e.g., computers), and mathematics to
improve scientific investigations and
communications.

Use equipment, toals, techniques, technology, and
mathematics to improve scientific investigations and
communications.

Light Microscope
Metrics

Modeling

Observing

Predicting

Reliability

Researcher bias
Theory
Transmission/Scanning
€l ectron microscope

Course/Grade  Biology Unit:  Science Inquiry Suggested L ength: 2 Weeks
Grade 10
Essential Connections to Program of Studies Bl

Questions A Crras e Content Suggested Activities
How is science Identify and refine questions and identify scientific Analyzing Sudentswill:
different from conceptsto guide the design of scientific Blind/Double blind - Studentswill be given specific problems that
other areas of investigations. study require them to design an experiment and test
study, e.g., Review and analyze sciertific investigations and Centrifuge hypothesisto solve problems. Lab equipment will
philosophy, explanations of other investigators, including peers. Chromatography be used appropriately and the concepts of
religion, art, Control dependant and independent variables must be
when seeking Formulate testable hypotheses and demongtrate the Conversions employed: proper mathematics will be used as
answers to logical connections between the scientific concepts Dependent variable necessary.
guestions? guiding a hypothesis and the design of an Direct Relationship Microsocopy and M easurement--students will be
How isthe experiment. Electrophoresis given background information on history, care,
practice of Hypothesis types, and proper use of microscopes. Measure the
science and Design and conduct different kinds of scientific Independent variable thickness of a hair, thread, etc., using metrics and
effective investigations for awide variety of reasons. Indirect relationship the microscope (see www.accessexcellence.org).
problem solving Design and conduct different kinds of scientific Inferring Think Tube--activity that highlightstherole
method? investigations. Law

scientific method playsin everyday problem
solving and is designed to use the students' critical

thinking skills to solve agroup problem (see " Think
Tube" activity).

Experimental Design--investigate pul se rates/blood
pressure of students where they design an
experiment using the pulse/pressure as a dependent
variable that measures a factor of interest.
Communicate results and analysisto class. Note:
CBL probe can be used to generate graphic
representations of results.
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Course/Grade  Biology Unit: Ecology Suggested L ength: 4 Weeks
Grade 10
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities

1. What isecology? Investigate the cycle of atoms (e.g., carbon) and Autotrophs Sudentswill:

How isit molecules (e.g., nitrogen, carbon dioxide, oxygen) Biomes and factors - Design food chains showing humans' position as
important to the within the biosphere. that determine primary and secondary consumers. Use food chains
study of Atoms (e.g., carbon, nitrogen) and molecules (e.g., Biatic/abiatic factors to construct food webs. Analyze humans' position
Biology? water) cycle among the living and nonliving Carbon, Nitrogen in energy transfer. Compare vegetarian and non-

2. Inwhat waysdo components of the biosphere. cycles vegetarian diets to determine effects of each on the
organisms Carnivores environment. Use this information to argue that we
interact with Analyze energy flow through ecosystems. Carrying capacity should or should not become vegetarians. (WP-
each other? Energy flows through ecosystems in one direction Climax community Transactive)

3. Howare from photosynthetic organismsto herbivoresto Communities Examine how humans alter ecosystems. Explore
organisms carnivores and decomposers. Competition effects of fertilizer run-off on water resources.
dependent on Consumers Compare observations (e.g., nitrate level, phosphate
non-living Asmatter and energy flow through different Decomposers level, level of dissolved oxygen) of water sources
factorsinthe organizational levels (e.g., cdls, organs, organisms, Density dependent/ that are near agricultural land to sources that are not
environment? communities) and between living sysems and the independent factors and prepare investigative reports. Participate in

4., What arethe physical environment, chemical dementsare Energy pyramids Kentucky’s Water Watch Program.
some world’s recombined in different ways. Each recombination Exponential growth Analyze energy flow through ecosystems. Read
major resultsin storage and dissipation of energy into the Food Chains feature articles from fishing, hunting, or nature
environments, environment as heat. Matter and energy are Habitat magazines to create food webs. Display food webs
and their conserved in each change Herbivores on bulletin boards. Examine diagrams of energy
characteristic Heterotrophs pyramids for typical ecosystems. Develop diagrams
communities? Examine interrelationships and interdependencies of Host/Parasites and memos to be used by wildlife biologists for

5. Howdo organisms in ecosystems and the factors that Limiting factors workshops explaining why energy pyramids are
organisms, influence the interactions between organisms. Niche broad at bottom and narrow at top.
including Human beingslive within the world' s ecosystems. Nitrification Investigate impacts of introduced species (e.g.,
humans, Hurman activities can deliberately or inadvertently Nitrogen fixation lamprey eel, rainbow trout, pheasant, purple
affect/change alter the dynamicsin ecosystemns. These activities can Omnivores loosestrife, water hyacinth, Japanese beetle, zebra
their threaten current and future global stability and, if not Oxygen cycle mussel) on native species. |dentify both benefits and
environment? addressad, ecosystems can beirreversibly affected. Pioneer species liabilities of introduced species. Research ways

Populations introductions occur and develop plans to prevent
Predator/Prey them. Share planswith environmental clubs.

(Continued next page)
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Behavioral responsesto internal changes and
external stimuli can beinnate or learned. Responses
to external stimuli can result frominteractionswith
the organism’ s own species and/or other species, as
well as environmental changes.

Organisms both cooperate and competein
ecosystens. Often changesin one component of an
ecosystemwill have effects on the entire systemthat
aredifficult to predict. Theinterrelationships and
interdependencies of these organisms may generate
ecosystemsthat are stable for hundreds or thousands
of years.

Living organisms have the capacity to produce
populations of infinite Sze. However, behaviors,
environments, and resources influence the size of
populations. Modes (e.g., mathematical, physical,
conceptual) can be used to make predictions about
changesin the Sze or rate of growth of a population.

Examine how external sources of energy determine
global climate.

Analyze Earth’s chemical reservoirs and recognize
that each element can exist in several reservoirs (e.g.,
carbon in carbon dioxide reservoirs and carbonate
reservoirs).

Investigate how Earth’s internal and external sources
of energy drive geochemical cycles (e.g., carbon
moving from carbon dioxide reservoirsto carbonate
reservoirs).

Producers
Productivity
Succession
Symbiosis
Trophic level
Water cycle

Investigate the nitrogen cycle. Examine nodules
staining with methylene blue. Sketch nitrogen-fixing
bacteria. Produce brochures to be distributed to
farmers by agricultural field agents about
importance of bacteria. (WP-Transactive)
Predator/Prey Relationships—owl pellet
investigation designed to highlight predator/prey
interactionsin an ecosystem (see Modern Biology,
lab #51).

Abiotic Factors and Dendrochronol ogy--tree ring
study designed to determine how abiotic factors
influence tree growth.

Ecosystem in a Jar—investigation designed to study
speciesinteractions, e.g., food chains that may occur
in aclosed ecosystem (see Modern Biology, lab
#50).

Abiotic Factors and Environmental Survey—Iocal
environmental study designed to test the effects of
specific abiotic factor, e.g., temp., pH, dissolved O,
etc. on species diversity.

Population Sampling—activity designed to highlight
consumer/producer relationships, energy pyramids,
biotic/abiotic factors, and their influence on species
diversity (see Modern Biology, lab #52).

Symbiotic Relationships—investigation designed to
study the effect of mutualistic symbiotic
mycorrhizae on the growth rate of host plants.
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Course/Grade  Biology Unit: Biochemistry Suggested L ength: 3 Weeks
GradelO
Essential Connections to Program of Studies Bl
Questions AndlCorelContant Content Suggested Activities

1. Howisan Investigate cell structures, their functions (e.g., - Amino acids Sudentswill:
understanding of chemical reactions), and how DNA guidestheir - Atoms - Construct models of molecules to demonstrate
basic chemistry functions. - Bonding correct bonding configurations. Analyze molecular
essential for Mogt cell functions involve chemical reactions. Food - Carbohydrates weights, write molecular formulas, and investigate
studying moleculestaken into cdllsreact to providethe - Chemical change properties and classifications of each model
cells/organisms? chemical condtituents needed to synthesize other - Chemical constructed.

2. Whatisthe molecules. Both breakdown and synthesis are made equations/reactions Investigate mixtures by physically separating the
distinction possible by a large st of protein catalysts, called - Chemica formula components and explain type of mixture found,
between organic enzymes. The breakdown of some of the food - Colloids e.g., solution, colloid, suspension, etc.
and inorganic molecules enablesthe cdl to store energy in specific - Compounds I dentify substances such as simple carbohydrates,
compounds and chemicalsthat are used to carry out the many - Condensation reaction starches, proteins, and lipids using simple lab tests.
how are functions of the cll. - Covalent Run a catalase and hydrogen peroxide investigation
representatives - DNA/RNA to determine reaction rates based on different
from each group Multicdlular animals have nervous systems that - Electrons variables, e.g., substrate concentration,
important to generate behavior. Nerve cdls communicate with - Elements temperature, pH, and enzyme concentration.
cells/organisms? each other by secreting specific molecules - Endo/exothermic Explain results.

3. Howare Soecialized cdlsin sense organs detect light, sound, reactions Enzymes and Digestion—investigation designed to
molecular and specific chemicals enabling animals to monitor - Enzymes highlight the role of the amylase enzyme on the
shapes/arrangem what is going on in the world around them. - Families breakdown of starchesto sugars.
ents important to - Hydrophilic/Hydrophobic Enzyme Structure and Function—experiment that
the structure and - Inorganic compound illustrates the effect of a denaturing factor, e.g., pH,
function of living - lonic temperature, on enzyme activity.
cells? - lons Macronutrients and Diet—investigation of the roles

4. Howdocel - lsomer of carbohydrates, proteins, and lipids on human
structures, - |sotopes diet; may potentially include cross-cultural
functions, and - Kinetic energy comparisons. (W P-Transactive)
processes affect - Lipids
living things? - Mixtures

- Molecules

- Monomer

- Neutrons

- Nucleic acids
- Nucleus

- Orbitals

(Continued next page)
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- Organic compound

Periodic chart
Periods

- pH—Acids/Bases

Physical change
Polar

Polymer
Potential energy
Proteins
Protons
Radioisotopes

- Solutes

- Solutions

- Solvents

- Structural formula
- Subatomic

- Suspensions
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environment. This process of photosynthesis provides

Facilitated diffusion

Course/Grade  Biology Unit: The Cell Suggested L ength: 4 Weeks
GradelO
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
What isthe cell Investigate cell structures, their functions (e.g., Active transport Sudentswill:
theory and how chemical reactions), and how DNA guidestheir Anton van - Investigate the evolution of eukaryotic cells. Trace
did the invention functions. L eeuwenhoek the origin of cell organelles. Use graphic organizers
of the Cdlshave particular structuresthat underlie ther Cell theory to compare characteristics of oldest known cellsto
microscope function. Every cell is surrounded by a membrane Cdl wall modern cells. Createillustrated time lines
affect/influence that separatesit fromthe outside world. Insdethe Chloroplasts documenting milestones in the development of the
what we know cdl isa concentrated mixture of thousands of Chromoplasts cell theory.
about cells? different molecules that forma variety of specialized Chromosomes Examine cell structures with light microscope.
What are the sructures. These structures carry out specific cell Cilia Produce photo essay or essay with student created
basic differences functions. Concentration drawings of basic cell structure (e.g., cell wall, cell
or similarities gradient membrane, nucleus, cytoplasm, chloroplast,
between plant Investigate cell regulation, differentiation, and how Cytolysis vacuoles). Describe functions of cell structures on
and animal cells? the process of photosynthesis provides avital Cytoplasm mechanical rather than biochemical level (e.g.,
Why is cell connection between the Sun and energy needs of Diffusion nucleus and control of cell function, chloroplast and
specialization living systems. Endocytosis photosynthesis, mitochondria and respiration, cell
important to Plant cdlls contain chloroplats, the Site of Endoplasmic membrane and transport). Include waysto test the
multi-cellular photosynthesis. Plants and many microorganisms reticulum assertion that chicken eggs are cells by comparing
organisms? (eg., Euglena) use solar energy to combine molecules Equilibrium functions of different structuresin eggsand in cells.
of carbon dioxide and water into complex, energy- Eukaryotic Observe, sketch, and compare elodea leaf cells,
rich organic compounds and release oxygen to the Exocytosis onion cells, and human cheek cells. Identify

structural anatomy and function of organelles.

Summer 2001

avital link between the Sun and energy needs of Flagellum Investigate diffusion/osmosis by using dialysis
living systems. Fluid mozaic model tubing filled with a starch suspension, a glucose
Gated channels solution in various solutions, e.g., hypo/hypertonic,
In the devel opment of multicdlular organiss, cells Golgi apparatus and measure changes and explain.
multiply and differentiate to form many specialized Homeostasis Investigate life cycles of cells. Examine videos,
cdls, tissues, and organs. Thisdifferentiation is Hypertonic slides, or photographs of various stages of mitosis
regulated through the expression of different genes. Hypotonic and interphase. Recreate stages using studentsto
I sotonic represent chromosomes.
L eukoplasts Cell Cycle and Technol ogy—power point
Lysosomes presentation of cell cycle utilizing
Membranes microvideography.
Microfiliments Osmosis Lab—Iaboratory designed to investigate
Microtubles tonicity on a semipermeable membrane and its
Mitochondria contents.
Multicellular
Nucleolus
Nucleus
Organ systems (Continued next page)
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Organelles
Organs

Osmosis

Passive transport
Phagocytosis
Plasmolysis
Plastids
Prokaryotic
Ribosomes

Robert Hooke
Semipermeable
Sodiumpotassium
pump

Surface area/Volume
principle

Tissues

Turgor pressure
Unicellular
Vacuoles

Surface Areaand Volume—investigation designed
to highlight cell size and surface areato volume
relationship.

Cell Structure and Function—poster and/or model
construction of cell revealing representative
structures and their functions.

Science and Society—write aletter to a person of
influence, e.g., senator, president, corporate head,
etc., espousing the pros or cons of scientific research
and use of stem cells. (WP-Transactive)
Bubbleology—use of bubble material (soap, liquid
bubbles, etc.) to create models of cells and
demonstrate phagocytosis, pinocytosis,
permeability, and the flexibility of cellular
membranes.

Fort Thomas |ndependent Schools

Science Curriculum
Summer 2001

Page 107




fermentation and
cellular
respiration
similar/different?
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Course/Grade  Biology Unit: Energy and Cells Suggested L ength: 7 Weeks
Grade 10
Essential Connectionsto Program of Studies R
Questions e G e Content Suggested Activities
Where does the Recognize that living systems require continuous Aerobic Sudentswill:
life-giving energy input of energy. Anaerobic - Investigate energy relationships between
for cellsoriginate, The chamical bonds of food molecules contain ATP/ADP photosynthesis and respiration. Use modelstoillugrae
and how isthat energy. Energy is released when the bonds of food Calvincycle the chemistry of photosynthesis and cellular
energy stored and molectles are broken and new compounds with lower Carbon fixation respiration. Write children’s stories about the life of
|r_iel eased in cells? energy bonds are formed. Cdllsusually sore this Chemiosmosis plants describing when and where photosynthesis and
oW is energy aroorarilyi bonds respiration take place. (WP-Transactive)
transferred at a gl?rri%tthe pr:ggfglﬂrghgﬁaﬂ on, ;fmpgp ggﬁ?ﬁ;gg :)ns Conduct flermen_tation lab to determine rates of
molecular level . . fermentation using yeast and glucose solution. Use
o energy islog as heat. DE/phosphorylation :

within the cell, Electron carriers water displacement to capture CO,.. Students may
and how do the Investigate phot thesi il irati d Electron t " ater variables such as temperature, glucose
structures that gale photosyntnesis, cellular respiration, an ectron transpor concentration, etc.
handle these the energy relationshipsamong them. chan _ Small group huddles and performs play in front of
moleculesfit their Energy intermediates class that demonstrates steps of cellular respiration,
functions? Analyze the flow of matter and energy through and Entropy e.g., Kreb'scycle. Each player should explain his’her
What roles do between living systems and environments. Fermentation rolein the play.
membranes play Living systems require a continuousinput of energy Glucose Create simple cal orimeter to measure the relative
in the energy to maintain their chemical and physical organization Glycolysis amount of energy released by a piece of burning food,
harvesting of sdncethe universal tendency istoward more Grana e.g., peanut. Calculate calories released and discuss
cells? disorganized states. The energy for life primarily Krebscycle process of oxidation in terms of energy requirements of
How is derivesfromthe Sun. Plants capture energy by Lactate cells.
photosynthesis absorhing light and using it to form strong (covalent) Light reactions Abiotic Factors and Photosynthesis—lab invedigation
and respiration chemical bonds between the atoms of carbor- NADP/NADPH designed to investigate the rel ative effects of light
complimentary? containing molecules. Oxidation wavelength, temperature, CO,, etc. on the rate of
How isit that PGA photosynthesis (see Biology—The Dynamics of Life,
photosynthetic These molecules can be used to assamble larger PGAL Biolab #10). _
organisms are molecules (eg., DNA, proteins, sugars, fats). In Photosynthesis Plants and Energy—using geranium or Coleussp.,
ableto trap addition, the energy stored in the bonds between the Photosystem conduqt an experiment that tests for productlon of
energy and atoms can be used as sources of energy for life Pyruvate starch in green leaves (see Modern Biology,
convertitintoa ; Reduction Investigation 24.1).
form useful for Processes Aquatic Plants and Photosynthesi s/Respiration—
cell activities? Strama . measure production and identify gas using water
How are Thylakoids

displacement and glowing splint test. Measure
relative production of CO, using bromthymol blue
indicator plantsleft in dark vs. light (see Modern
Biology, Investigation 24.2). Note: CBLsand
dissolved O, probes may be used to measure gas
production.
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Course/Grade  Biology Unit: Genetics Suggested L ength: 7 Weeks
Grade 10
Essential Connectionsto Program of Studies G
Questions And Core Content Content Suggested Activities
1. Howare Investigate how DNA carriesinstructions for Adenine Sudentswill:
inherited traits specifying characteristics of organisms. Alleles Examine DNA structure. Construct models of DNA
passed on from In al organisms and viruses, the ingructions for Anaphase molecules and show locations of genes. Display
parent to edifying the characteridtics are carried in nudec Anticodons modelsin
offspring? acids The chemical and dructural properties of Autosomes science labs. Write articles for the local school
2. How dothe nudeic acids determine how the genetic information Blood types newspaper
general that underlies heredity is both encoded in genes and Carrier concerning future applications of Human Genome
principles of replicated. Cel plate Project(WP-Transactive).
genetics apply to Centrioles Investigate protein synthesis including transcription
humans? Multicdlular ~ organisms, including humans,  form Centromere and translation. Create models to demonstrate
3. What are some from cdls that contain two copies of each Chromatin process. |dentify types of RNA present, their
potential chromosome. This explains many features of heredity. Chromosome function, and locations. Use graphic organizersto
problems Trangmisson of gendtic information through sexual mapping compare protein sythesis in eukaryotes and
associated with reproduction to offgoring occurs when nmele and Cleavage furrow prokaryotes. Explore evolutionary significance of
genetic female gametes that contain only one representative Cloning common genetic language.
engineering? from each chromosome pair unite. Codominance Investigate several karyotypesto identity specific
4. How arethe Codons genetic disorders. Research and report to classthe
expression and Changes in DNA (mutations) occur spontaneoudy at Crossing over phenotypic results of this disorder.
activity of genes low rates Some of these changes meke no difference Cytokinesis Investigate how mutationsin DNA affect protein
controlled? to the organism, whereas others can change cdls and Cytosine synthesis. |dentify mutagens (e.g., ultraviolet lights,
organisms. Only mutations in germ cells have the Deoxyribose ionizing radiation). Write articles explaining how
potential to create the variation that changes an Dihybrid cross mutations may be harmful, neutral, or beneficial,
organism'sfuture offspring. Diploid depending on how the proteins they specify interact
DNA/RNA with other genes and the environment. (WP-
Investigate encoding and replication of genetic polymerase Transactive)
information. Dominance and DNA Extraction—exercise designed to highlight the
Cels sore and use information to guide ther Recessiveness presence of DNA through its extraction from raw
functions. The genetic information stored in DNA Double helix wheat germ. (see
directs the synthesis of the thousands of proteins that Equator http://gsl c.geneti cs.utah.edu/basi c/wheatgerm)
each cell reguires Fi/F Transformation Lab—microbiological investigation
Gaetes . that allows students to transform bacterial strains by
ggnn;expr on transferring DNA from antibiotic resistant bacteria

Genetic disorders
Genetic engineering
Genotype

into antibiotic susceptible strains.

(Continued next page
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Cdl functions are regulated. Regulation occurs both
through changes in the activity of the functions
performed by protens and through sdective
expresson of individual genes. This regulation allows
cdls to respond to ther internal and external
environments and to control and coordinate cell
growth and division.

Germ mutations
Gregor Mendel
Guanine

Haploid

Heredity
Heterozygous
Histones
Homologous
chromosomes
Homozygous
Hybrid
Hydrogen bonds
Incomplete
dominance
Interphase
Karyotype

Law of Independent
Assortment

Law of Segregation
Linkage groups
Meiosis

M etaphase
Mitosis
Monohybrid
Monosomy
mMRNA

Multiple alleles
Mutagens
Nitrogenous bases
Non-disjunction
Nucleotides

Py

Pedigree

Peptide bonds
Phenotype
Polygenic traits
Polyploidy
Population sampling
Probability
Prophase
Punnett square

(Continued next page)

Fort Thomas |ndependent Schools

Science Curriculum

Summer 2001

Page 110




Purines

Pyrimidines
Replication
Restriction enzymes
Ribose

rRNA

Sex chromosome
Sex-influenced traits
Somatic mutation
Spindle

Telophase

Test cross
Thymine
Transcription
Translation

Trisomy

tRNA

Uracil
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Course/Grade

Biology Unit:
GradelO

Evolution

Suggested L ength: 3 Weeks

Essential
Questions

Connectionsto Program of Studies
And Core Content

Content

Suggested Activities

1. How wasthe
current theory of
evolution
developed?

2. What role does
geneticsplay in
evolution?

3. How doesthe
theory of
evolution unify
or tietogether all
areas of biology?

4. How dothe
concepts of
“natural
selection” and
“adaptation” fit
together in terms
of evolution?

5. What evidence
can be found that
the Earth has
changed over
time?

6. What evidence
suggests that
species
changeover time
and how is
biological
classification
used to explain
relationships
among diverse
organisms?

Examine how species change over time.
Evidence for one-cdled forms of life, the bacteria,
extends back more than 3.5 hillion years. The
changesin life over time caused dramatic changesin
the composition of the Earth’s atmosphere, which did
not originally contain axygen.

Species change over time. Biological change over
timeisthe consequence of the interactions of (1) the
potential for a peciesto increaseits numbers, (2) the
genetic variability of offgoring due to mutation and
recombination of genes, (3) a finite supply of the
resources required for life, and (4) natural selection.
The consequences of change over time provide a
scientific explanation for the foss| record of ancient
life forms and for the striking molecular similarities
observed among the diverse species of living
organisms.

The broad patterns of behavior exhibited by
organisms have changed over time through natural
selection to ensure reproductive success. Organiss
often live in unpredictable environments, so their
behavioral responses mugt be flexible enough to deel
with uncertainty and change. Behaviors often have an
adaptive logic.

Examine diversity of organisms and biological
classification.

The great diversity of organismsisthe result of more
than 3.5 hillion years of biological change over time
that hasfilled every available niche with life forms.
The millions of different species of plants, animals,
and microorganismsthat live on Earth today are
related by descent from common ancestors.

Absolute dating
Adaptive radiation
Alfred Russel
Wallace
Allelefrequency
Analogous structures
Biogenesis
CharlesDarwin
Coevolution
Convergent evolution
Divergent evolution
Fossils

Gene pool

Genetic drift
Geologictime
Half-life
Hardy-Weinberg
principle
Homologous
structures

Isolation

Jean LaMarck

Law of superposition
Migration

Natural selection
Radioactive isotope
dating

Sedimentary rock
Sexual selection
Speciation
Spontaneous
generation

Thomas Malthus
Vestigial organs

Sud

entswill:

Investigate geol ogic time. Construct physical or
pictorial models that show subdivisions of geologic
time on time lines. Include descriptions of fossils
found from each time period. Examine and map coal
deposits and other rock

sequences across the state. Create educational
brochures describing rock formations that contain
fossils and distribute at visitor centers. (WP -
Transactive)

Investigate significant geologic events (e.g.,
mountain building, formation of volcanoes) and
their impact on speciation. Research adaptive
radiation on Hawaiian and Galapagos | slands.
Create maps of islands showing locations of
different species. Use graphic organizersto
compare features of species. Develop modelsto
explain how adaptive radiation occurs on island
chains.

Do an “Acetate Animal” lab to investigate natural
selection. Calculate allele frequencies to observe
changes in popul ation of acetate animal's after
predation. Generate graphs.

Observe organisms from various groups and identify
structures as homol ogous structures/anal ogous
structures and connect structures with
convergence/divergence and defend.

Role Play--role play a breeding population using
allelesthat when joined can be lethal thereby
eiminating specific genotypes. Investigate gene
frequency changes that result. Use Hardy-Weinberg
principle to demonstrate the change.

(Continued next page)
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Investigate how to estimate geologic time (e.g.,
observing rock seguences, radioactive dating).

Examine and interpret ongoing changes of the Earth
system (e.g., earthquakes, mountain building).

I nteractions among the solid Earth, the oceans, the
atmosphere, and living things have resulted in the
ongoing development of a changing Earth system.
Earthquakes and volcanic eruptions can be observed

on a human time scale, but many processes, such as
mountain building and plate movements, take place

over hundreds of millions of years.

Techniques used to esimate geological timeinclude
using radioactive dating, observing rock sequences,
and comparing fossisto correlate the rock sequences
at variouslocations.

Role play a breeding population asin activity above
only thistime assign a specific genotype to be
sexually selected for over others. Investigate gene
frequency changes, Hardy-Weinberg, etc.
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What role does
the classification
of organisms
play in the study
of the earth’'s
diverselife
forms?

What taxa make
up the
classification
system
developed by
Linneaus?

the most fundamental unit of dassfication. Different
species are classified by the comparison and analysis
of ther internal and external structuresand the
similarity of their chemical processes.

Common names
Dichotomous key
Family

Fungi

Genus
Kingdom
Monera

Order
Phylogeny
Phylum

Plantae

Protista
Scientific names
Species

Taxon

Course/Grade  Biology Unit: Taxonomy/Classification Suggested L ength: 2 Weeks
Grade 10
Essential Connectionsto Program of Studies L
Questions And Core Content Content Suggested Activities
Why isit Examine diversity of organisms and biological Animdia Sudentswill:
important for classification. Binomid - Classify Screws—qgroup, name, and classify a
scientiststo usea Biological dasdifications are based on how nomenclature collection of screws (or similar everyday objects),
universal system organismsare related. Organisms are classified into Biosystematics and construct a dichotomous key.
for classification a hierarchy of groups and subgroups based on Carolus Linnaeus Use a dichotomous key to successfully identify
of organisms? smilaritiesthat, reflect their relationships. Speciesis Class various organisms, e.g., trees, wildflowers, aquatic

insects, fishes, etc.

Examine diversity and unity of organisms. Observe
organismsin areas close to school. Sort organisms
by structure and devel op classification system.
Explore methods of classifying organisms based on
structure, function, biochemistry, behavior,
nutrition, embryonic development, genetic systems,
evolutionary histories, and ecological interactions.
Classify various organisms based on pictures and
measurements of features (e.g., body form, teeth,
skull, feet, skeletal features, body temperature,
heart, embryonic development).

How Science Classifies—investigate systems of
classification other than those biological and
identify the criteria on which these systems are
based. How are they similar/dissimilar to biological
taxonomic systems.

Fort Thomas |ndependent Schools

Science Curriculum
Summer 2001

Page 114




unique structures
of various groups
of fungi and
what role do
fungi play inthe
biosphere?

organisms in ecosystems and the factors that
influence the interactions between organisms.

Facultative bacteria
Fruit

Fungi
Gametophyte
Gram gtain
Gravitroprism
Guard cells
Gymnosperm
Hydrotropism
Hyphae
Lichens

Course/Grade  Biology Unit: Life Survey Suggested L ength: 7 Weeks
GradelO
Essential Connectionsto Program of Studies Ao

Questions AhdCa econtent Content Suggested Activities
How doesthe Investigate behavioral responsesto internal changes Alternation of Sudents will:
cell theory help and external stimuli. generation - Explore methods of classifying organisms based on
mold our ideas Angiosperms structure, function, biochemistry, behavior,
about biology? Analyze how patterns of behavior ensure reproductive Anther nutrition, embryonic development, genetic systems,
How do viruses success. Antibiotic evolutionary histories, and ecological interactions.
reproduce and Apicd meristem Classify various organisms based on pictures and
what role do they Examine diversity of organisms and biological Auxin . measurements of features (e.g., body form, teeth,
play in thelives classification. Bacftgla skull, feet, skeletal features, body temperature,
of living Biological dlassifications are based on how (B:?;bli(t)ﬁrp heart, embryonic development).
organisms? organisms arerdated. Organismsare classfied into Coenocytic Explore diversity among microorganisms. Research
What are some a hierarchy of groups and subgroups based on Conjugaion types of aerobic and anaerobic bacteria (e.g.,
of the various smilaritiesthat, reflect their relationships. Soeciesis Contractile vacoule Staphylococcus aureus, Clostridium botulinum).
survival the most fundamental unit of dlassification. Different Cotyledon Discuss potential impacts on human health (e.g.,
strategies of species are classfied by the comparison and analysis Cutidle botulism, vitamin K production). Research and
bacteria and of thar internal and external structuresand the Cyanobacteria categorize antimicrobial drugs. Investigate how
what role do they similarity of their chemical processes. Dicot antimicrobial drugs disrupt cell processes or
play inthe Ectoplasm structures or both. Create informational brochures
biosphere? The great diversity of organismsisthe result of more Endoplasm explaining how antimicrobial drugs work and
How are protists than 3.5 hillion years of biological change over time Endospores distribute at drugstores.
uniquefrom that hasfilled every available niche with life forms. Endosymbiont Infectious Diseases--conduct an activity that
other kingdoms The millions of different species of plants, animals, Endotoxin illustrates the spread of infectious diseases by
and what role do and microorganismsthat live on Earth today are Epidermis simulating the exchange of body fluids. Stimulate a
they play in the related by descent from common ancestors. Exotoxin discussion about infectious diseases and their impact
biosphere? Extremophiles on human health and society.
What are the Examine interrel ationships and interdependencies of Eyespot Examine diversity among plants. 1dentify major

highlights of plant evolution (e.g., vascular tissue)
and their impact on plant diversification. Identify
divisions within plant kingdom and describe their
characteristics and significant adaptations. Use
graphic organizersto compare characteristics.
Create bulletin boards, collages, or multimedia
presentations on the economic or medical
importance of plants from each division, including
local agricultural products.

(Continued next page)
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How are various
plants
structurally and
functionally
adapted to their
environments
and what roles
do they play in
their
communities?
How do the
selected
structures of
various animals
support life
functions? What
similarities do
those structures
share across
species?

How does animal
behavior and
stimuli responses
aidintheir
survival?

Lysogenic cycle
Lytic cycle
Macro/micronucleus
Monocot
Mycelium
Mycorrhiza
Obligate aerobes
Obligate anaerobes
Ovule

Pathgenic
Pdlicle

Petal

Phage

Phloem
phototropism
Pilus

Pistil

Plankton

Plant organs
Plasmid

Pollen
Pollination
Prions

Prophage
Psuedopodia
Retrovirus
Rhiziod
Secondary growth
Spore
Sporophyte
Stamen

Stolon

Stomates

Style

Temperate phage
Transduction
Transpiration
Vascular

Viroid

Virus

Xylem

Y east

Examine various preserved specimens of
representative animals from important taxa to
establish comparative anatomies and physiologies.
Exploreloss of biodiversity locally. Investigate why
regional habitats are being destroyed at alarming
rates.

Debate whether or not corporations or private
landowners have the right develop land without
restrictions. Make suggestions as to better handle
development in light of biodiversity issues. (WP-
Transactive)

Explore circadian rhythms (e.g., metabolic role,

body temperature, feeding times) and cirannual
behaviors (e.g., breeding, hibernation). Investigate
behavioral responses of organismsin tidal regions.
Identify internal or external cues that regulate these
behaviors and explore their adaptive nature.
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High School Science Curriculum
Chemigtry | -Grade 11

Description

Chemistry | isdesigned for students who need chemistry as a prerequisite in continuing their formal education. Studentswho plan careersin the medical, veterinary,
engineering, or other science intensive professions should take this course. The emphasis of Chemistry | ison principles and concepts rather than on the relationship of
technology and society. Chemistry | aso differsfrom Chem Com in its more rigorous mathematical procedures. About 15% of the timeis allotted to laboratory work. This
course will serve as preparation for an introductory college chemistry course.

God

The goal of Chemistry | isto lay afoundation for further investigationsin the physical and biological sciences. To thisend, basic chemical concepts are explored with
emphasis on cause and effect, mathematical relationships of pertinent variables are explored, and laboratory procedures are designed and applied for the investigation of the
variable relationships. The questions below follow from this emphasis.

Units
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Course Questions
A. What are theimportant variables and how are they related?
B. How does micro-structure produce macro properties?
C. How do you investigate the propertiesin the laboratory?
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Course/Grade  Chemidiry | Unit: Fundamentals of Measurement Suggested L ength: 3 Weeks
Grade 11 and Calculation
Essential Connectionsto Program of Studies N

Questions AhdCa econtent Content Suggested Activities
What is Identify and refine questions and identify scientific Factor label method. | Sudentswill:
precision? concepts to guide the design of scientific - Whythefactor- | -  Convert metric unitsto the correct number of
What is investigations(PS2.1). label method significant figures.
accuracy? Formulate testable hypotheses and demongtrate the works. Convert between selected English and metric units.
How do you logical connections between the scientific concepts - Useof factor- Use the factor-label method to solve problems.
determine the guiding a hypothesis and the design of an experiment. label method to Perform experimentsin which they measure
precision of a solve problems, physical objects, perform calculations on the data
measurement? Use equipment, techniques, technology, and e.g. metric and report the results to the correct number of
How do you mathematics to improve scientific investigations and conversions. significant figures.
determine the communications. Metric Know the symbolsand names of important
precision of a Use equipment, tools, techniques, technology, and - Review of metric elements.
derived result? mathematics to improve scientific investigations and units for mass, Discuss possible situations where mistakesin
What are the communications. length, volume, determining the number of significant figures would
names and etc. result in unforeseen of undesirable consequences.
symbols of Communicate designs, procedures, and results of - Conversion Using the T1-83 or similar calculator, determine the
important scientific investigations. among metric standard deviation, mean median, etc. valuesfor a
elements? Communicate and defend the designs, procedures, units, e.g. cm to set of measurements.
What are metric observations, and results of scientific investigations. mm.
units? - Conversion of
What isthe selected English
Factor L abel to metric units.
method and_how - Cdculation of
doyouuseitto derived result
solve problems? from metric data,

€.g. mass and

volumeto

density.

Elements
- Element names
and symbols.
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Course/Grade  Chemidiry | Unit:  Atomic Structure and Nuclear Suggested L ength: 3 Weeks
Grade 11 Reactions
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
What isthe Use equipment (e.g. microscopes, lasers), tools (e.g., Subatomic structure | Sudentswill:
structure of the beakers), techniques (e.g., microscopic skills), technology of the atom - Correctly balance nuclear processes.
atom? (€.. computers), and mathematics to improve scientific - Determination of Know characteristics of subatomic particles.
What is an investigations and communi cations. number of Defend a position concerning use of nuclear
. 5 Use equipment, tools, techniques, technology, and . et
1SOtOpe? mathematics to improve scientific investigations and electrons, processesin S,OC' ety. .
Why do nuclear communications. protons, and Perform experiment using a cloud chamber.
reactions occur? neutronsfrom Determine number of half-lives from available data.
What are the Communicate designs, procedures, and results of scientific the symbol. Analyze data derived from arate meter
types of nuclear investigations - Determination of Discuss pros and cons of production of radioactive
reactions? Design and conduct different kinds of scientific symbol from isotopes.
How do you investigations. number of Interview representative from Navy about
:):élgli((:)iggclear Examine nuclear structure, nuclear forces, and nuclear (re]I:l::ttrr(())::,and opportunitiesin nuclear engineering.
) reactions (e.g., fission, fusion, radioactivity
How do you The forces that hold the nucleus together, at nuclear protons.
detect nuclear distances, are usually stronger that the forces that would Nuclear reactions
processes? make it fly apart. Nuclear reactions convert a fraction of - Balancenuclear
How are nuclear the mass of interacting particlesinto energy, and they can reactions.
processes used release much greater amounts of energy than atomic - Description of
and how do they interactions. Fissionisthe splitting of a large nucleusinto properties of
affect society? smaller pieces. Fusionisthe joining of two nuclei at subatomic
How did the extrgmdy high temperature and pressure. articles derived
elements Fusion is the process responsible for the energy of the Sun P
o and other stars. from nuclear
originate? processes, e.g.,
Describe the formation of the stars. alphaparticles,
Early in the history of the universe, the first atoms to form beta particles
were mainly hydrogen and helium. Over time, these etc.
elements clump together by gravitational attraction to form - Haflives.
trillions of stars. - Useof nuclear
Examine stars (e.g., energy production, formation of progessgs.
el ements_) - SOC'etal ISSUesS.
Sars have life cycles of birth through death that are Origin of elements.
analogous to those of living organisms. During their - Description of
lifetimes, stars generate energy form nuclear fusion solar processes
reactions that create successively heavier chemical which produce
eements. Some stars explode at the end of their lives, and energy.
the heavy elements they have created are blasted out into
space to form the next generation of stars and planets.
(Continued next page)
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Analyze atomic structure and electric forces. - Birth and death of
stars and the
Matter is made of minute particles called atoms, and production of the
atoms are composed of even smaller components. heavier elements.
The components of an atom have measurable
properties such as mass and electrical charge. Each
atom has a positively charged nucleus surrounded by
negatively charged electrons. The electric force
between the nucleus and the el ectrons holds the atom
together.

The atom’ s nucleus is composed of protons and
neutrons that are much more massive than electrons.
When an element has atoms that differ in the number
of neutrons, these atoms are called different isotopes
of the element.
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Bonds between atoms are created when outer
eectronsare paired by being transferred or shared.
A compound is formed when two or more kinds of
atoms bind together chemically.

The physical properties of compounds reflect the
nature of the interactions among molecules. These
interactions are determined by the structure of the
molecule including the condtituent atonms.

Solids, liquids, and gases differ in the distances
between molecules or atoms and therefore the energy
that bindsthemtogether. In solids, the structureis
nearly rigid; in liquids, molecules or atoms move
around each other but do not move apart; andin
gases, molecules or atoms move almost independently
of each other and are relatively far apart.

Introduction to states
of matter.

Course/Grade  Chemidiry | Unit: Classification and Properties of Suggested L ength: 3 Weeks
Grade 11 Matter
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
How is matter Use equipment (e.g. microscopes, lasers), tools (e.g., Matter classification | Sudentswill:
classified? beakers), techniques (e.g., microscopic skills), scheme. - ldentify type of matter based on chemical and
What technology (e.g. computers), and mathematics to - Compound. physical characteristics.
characteristics improve scientific investigations and - Element. Perform experiments or observations to determine
distinguish the communications. - Homogeneous type of matter.
various types of Use equipment, toals, techniques, technology, and mixture. Distinguish between chemical and physical
matter? mathematics to improve scientific investigations and - Heterogeneous properties or processes.
What isthe communications. mixture. Perform separation of mixtures.
difference Separation Describe the steps in determining the state and type
between a Communicate designs, procedures, and results of techniques, e.g., of matter.
physical and scientific investigations. chromatography, Discussimpact of DNA fingerprinting as an
chemical Communicate and defend the designs, procedures, distillation, filtration, analytical tool.
property or observations, and results of scientific investigations. etc. Use CBL to determine conductivity of solutions
process? Properties or (physical property).
How do you Design and conduct different kinds of scientific Processes Use density to identify unknown.
determinethe investigations for awide variety of reasons. - Physicd, eg., Use melting point to identify unknown.
type of matter? Design and conduct different kinds of scientific mp, bp, color, Use CBL toillustrate differencesin boiling point.
How are invetigations. etc.
mixtures ;
separated? Investigate how the structure of matter (e.g., ocgigtliﬁ, g
What are states constituent atoms, distances and angles between digesti on: etc.
of matter. atoms) relates to physical properties of matter.
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Course/Grade  Chemidiry | Unit:  Electron Configuration and the Suggested L ength: 3 Weeks
Grade 11 Periodic Table
Essential Connectionsto Program of Studies Ao
O e And Core Content Content Suggested Activities
1. How do you Use equipment (e.g. mi croscopes, lasers), tools (e.g., Electron Students will:
determinethe beakers), techniques (e.g., microscopic skills), configuration. - Determine quantum numbers from electron orbital .
electron technology (e.g. computers), and mathematics to - Determination Determine orbital from quantum number.
configuration of improve scientific investigations and for atoms and Predict chemical characteristics from electron
an element or communications. ions. configuration.
ion? Use eguipment, tools, techniques, technology, and - Predicting ion Predict electron configuration from chemical data.
2. What are mathematics to improve scientific investigations and formed from Determine chemical family from chemical
quantum communications. electron characteristics.
numbers and configuration. Use spectrometer to investigate atomic emission.
what information Communicate designs, procedures, and results of - Atom emission Discuss how a person would determine to which
is expressed by scientific investigations. Periodic table group a"new" element would belong.
quantum Communicate and defend the designs, procedures, - Families, family
numbers? observations, and results of scientific investigations. names, and
3. Howare family
quantum Analyze atomic structure and electric forces. characteristics.
numbers related Matter is made of minute particles called atoms, and - Trends: electron
to orbitals? atoms are composed of even smaller components. afinity,
4. How wasthe The components of an atom have measurable ionization
periodic table properties such as mass and eectrical charge. Each energy, size,
devised and how atom has a positively charged nucleus surrounded by el ectronegativity
isitarranged.”? negatively charged electrons. Thedectric force Quantum Numbers
5. Whatisthe between the nudeus and the eectrons holds the atom - Explanation of
aomic _ together. four quantum
(electronic) basis numbers.
for the structure The atom's nudleus is composed of protonsand - Determination of
of the periodic neutrons that are much more massive than dectrons. electron orbital
table? When an dement has atoms that differ in the number from quantum
6. What arethe of neutrons, these atoms are called different isotopes numbers
periodic trends of the dement. '
and why do they
exist? Examine how energy is transferred (e.g., collisions
7. How are light waves) and recognize that the universeis
chemical constant.
properties Thetotal energy of the universeis constant. Energy
predicted by the can betransferred in many ways, bt it can neither be
electron created nor destroyed.
configuration?
8. How can
€lectromagnetic (Continued next page)
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radiation be used
toinvestigate
electron
configuration?

Distinguish between types of energy (e.g., kinetic
energy, potential energy, energy fields).

Al energy can be considered to be either kinetic
energy, potential energy, or energy contained by a
field (e.g. dectric, magnetic, gravitational).

Investigate how the structure of matter (e.g., outer
electrons, type of bond) relates to chemical properties
of matter.

Atonmsinteract with each other by transferring or

sharing outermost electrons. These outer eectrons

govern the chemical properties of the dement.

An dement is composad of a single type of atom.
When dements are listed according to the number of
protons, repeating patterns of physical and chemical
properties identify families of dementswith Smilar
properties. The periodic tableisa consequence of the
repeating pattern of outermost eectrons.
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Course/Grade  Chemigry | Unit: FormulaMass, Formulas, Naming, Types of Suggested Length: 4 Weeks
Grade 11 Intramolecular Bonds, Shapes, Polarity and
Intramolecular Forces
Essential Connectionsto Program of Studies o

Questions And Core Content Content Suggested Activities

1. What are the types Use equipment (e.g. microscopes, lasers), tools (e.g., Formulas and Naming | Sudentswill:
ggrllztsirmm soular beakers), techniques (e.g., microscopic skills), . ,'\Eﬂmlpi ”ﬁa’ - Produce correct formulas for ionic compounds.

2. What physica technology (e.g. computers), and mathematics to ] Ioﬁiic” a Determine type of solid from physical property data.
properties result improve scientific investigations and - Covalent (eg. Predict physical properties from knowledge of type
from these bonds? communications(PS2.1). organic) of solid.

3. Howdoyou
determine molecular
shapes?

4.  How do you predict
the formulas of
ionic compounds?

5. Howdoyou
determine empirical
formulas of
molecules?

6. Howdoyou
determine molecul ar
formulas?

7. How do you name
compounds?

8. What are the states
of matter and how
do micro forces
predict macro
properties?

9. How do you predict
intermol ecul ar
bonding and
physical properties
from molecular
shapes?

10. What information
can be obtained
from a phase
diagram?

11. What isorganic
chemistry?

Use equipment, tools, techniques, technology, and
mathematics to improve scientific investigations and
communications.

Communicate designs, procedures, and results of
scientific investigations.

Communicate and defend the designs, procedures,
observations, and results of scientific investigations.

Investigate how the structure of matter (e.g.,
constituent atoms, distances and angles between
atoms) relates to physical properties of matter.
Bonds between atoms are created when outer
eectronsare paired by being trandferred or shared.

A compound is formed when two or more kinds of
atoms bind together chemically.

The physical properties of compounds reflect the
nature of the interactions among molecules. These
interactions are determined by the structure of the
molecule including the condtituent atonms.

Solids, liquids, and gases differ in the distances
between molecules or atoms and therefore the energy
that binds themtogether. In solids, the structureis
nearly rigid; in liquids, molecules or atoms move
around each other but do not move apart; andin
gases, molecules or atoms move almost independently
of each other and arerelatively far apart.

Types solids and States

of Matter

- Macro properties
from micro forces.

- Gas, Liquid, Solid

- Metallic, molecular,
ionic, covalent
network

Shapes

- Lewis structure

- Electron structure

- Molecular structure

- Polarity

- Isomers

Intermolecular forcesin

molecular compounds.

- Dispersion

- Hydrogen bonding

- Dipole-dipole

Phase Diagram

- Phase transition
names

- Important locations
on the phase diagram

- Determination of
relative density of
solid vs. liquid by
inspection of phase
diagram

- Determination of
transition
temperature at
specified pressure

- Determination of
phase at specified
temperature and
pressure.

Experimentally investigate physical properties of
solids.

Determine empirical and molecular formulas from
data.

Make models of molecules/ions.

Produce Lewis structures, electronic structures, and
molecular structures from molecular/ionic formulas
(or names).

Correctly name compounds from formulas and
produce correct formulas from names.

Determine the number of possible isomersfor a
specified formula.

Discuss the changes (evolution, recreation, climate,
etc.) if the density of ice were higher than the
density of liquid water.

Identify the "type" of solid from physical properties
determined in lab.
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Course/Grade  Chemigtry | Unit: The Mole, Solutions and the Gas Suggested L ength: 4 Weeks
Grade 11 Laws
Essential Connectionsto Program of Studies N
Questions AhdCa econtent Content Suggested Activities
1. Whatisthe mole Use equipment (e.g. microscopes, lasers), tools (e.g., Themole Sudentswill:
a“gat";gg was it beakers), techniques (e.g., microscopic skills), - Molar mass - Determine colligative properties
2 \%hat are the most technology (e.g. computers), and mathematicsto - Formulamass Dilute and/or concentrate solutions.
often used improve scientific investigations and - AMU Prepare solutions and determine concentrations
concentration units? communications. Solutions (molarity, moldity, %, etc.)
3. Howdoyou Use equipment, toals, techniques, technology, and - Solute Determine solubilities.
produce a solution mathemeatics to improve scientific investigations and . Solvent Calculate concentrations.
of desired communications. - Determine the molecular mass from colligative
concentration? - Solution
4.  How do you prepare ) ) - Solubility propert_y data.
asolution with a Communicate designs, procedures, and results of - Molarity Determine molecular masses from formulas.
specific physical scientific investigations.  Molalit Investigate Temperature vs. Pressure using CBL.
property? - Communicate and defend the designs, procedures, 0 y Investigate Pressure vs. Volume with using CBL
5. Ifasolution exhibits observations, and results of scientific investigations. - %bymassor Determine concentration of unknown using CBL
a specific property, volume ; ;
how do you " Freezing point wi th colorimeter. _ _ _
determine the Investigate how the structure of matter (e.g., depress?oel Discuss the pros and cons of using sodium chloride
concentration? constituent atoms, distances and angles between Bl int to treat roads and sidewalks.
6. Howdoyou atoms) relatesto physical properties of matter. oifing poin
determine the The physical properties of compounds reflect the elevation
concentration of nature of theinteractions among molecules. These - Osmotic
g(',ﬁ'ﬂ%?]a?lyze) 2 interactions are determined by the structure of the pressure
7. Why doesa moleculeinduding the condtituent atoms - Beer'sLaw
substances dissolve - Colligative
(or fail to dissolve) Solids, liquids, and gases differ in the distances property
:J;gg;z:; between molecules or atoms and therefore the energy Gases
8. What isacolligative that binds them together. In solids, the structureis - PvT
property and why is nearly rigid; in liquids, molecules or atoms move relationships
it important? around each other but do not move apart; and in - Equal volumes=
9. What arethe gases, molecules or atoms move almost independently equal moles
relationships among of each other and are relatively far apart.
the variables which
effect gases?
10. How do gases differ
from liquids and
solids?
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know how much
reactant to add to
produce a
specified amount
of product?

How do you
determineif
something is an
acid or abase?
How do you
determine pH
from
concentration?
How do you
determine
concentration
from pH?

How do you test
for pH.

reactions may release or consume energy. Rates of
chemical reactionsvary. Reaction rates depend on
concentration, temperature, and properties of
reactants. Catalysts speed up chemical reactions.

Examine the transfer of electrons or hydrogen ions
between reacting ions, molecules, or atoms.

Limiting reactant
% yield
Theoretical yield

Acid-Base

pH

Buffer
Conjugate acid
Conjugate base
Products which
contain acids and
bases.
Biological acids
and bases
Acid-base
indicators

Course/Grade  Chemidiry | Unit: Chemical Reactions and Suggested L ength: 4 Weeks
Grade 11 Soichiometry

Sssential SRR FE T Sl Content Suggested Activities
How are Use equipment (e.g. microscopes, lasers), tools (e.g., Reactions Sudentswill:
reactions beakers), techniques (e.g., microscopic skills), - Predicting - Determine pH from concentration data
categorized? technology (e.g. computers), and mathematics to products Determine concentration from pH data.
How do you improve scientific investigations and - Decomposition Investigate pH of commercial and/or natural
balance reactions communications. - Synthesis products.
by inspection? Use equipment, toals, techniques, technology, and - Single I dentify type of reaction if given reactants and
How do you mathematics to improve scierntific investigations and replacement products.
know what communications. - Double Determine productsif given type of reaction.
productswill be replacement Use oxidation numbers.
produced? Communicate desi gns, procedures, and results of _ Combustion Determine speci es oxidized and/or reduced.
How do you scientific investigations. - Acid-Base Discuss importance of buffers.
determine the Communicate and defend the designs, procedures, - Oxidation Perfo_rm ex_peri ment and determine % yield.
amount qf observations, and results of scientific investigations. Reduction I dentify acids/bases from formula or molecular
product if you S structure.
aregivena . . . - Oxidation Determine pH of common household and/or
specified amount Investi gat_e chemical reacti ons and the _rel ease or numbe_r environmental samples.
of reactants? consumption of energy. Che_mlcal reactions occur al - Balanm ng Discuss why metals are used although most are
How do you around us and in every cell in our bodies. These Stoichiometry easily oxidized.

Discuss the advisability of being on the "gold"
standard.

Fort Thomas |ndependent Schools

Science Curriculum
Summer 2001

Page 126




Course/Grade  Chemidiry | Unit:  Thermochemistry and Suggested L ength: 3 Weeks
Grade 11 Calorimetry
Essential Connectionsto Program of Studies Ao
Questions AhdCa econtent Content Suggested Activities
How does the Use equipment (e.g. microscopes, lasers), tools (e.g., Caorimetry Sudentswill:
temperature of a beakers), techniques (e.g., microscopic skills), Chemical energy - Construct a calorimeter
system vary technology (e.g. computers), and mathematics to Endothermic Measure the heat produced or consumed during a
when heat added improve scientific investigations and Enthal py phase change or reaction.
to the system? communications. Exothermic Use Hess's Law to determine the amount of heat
How do you Use equipment, toals, techniques, technology, and Heat added vs. will be produced or consumed by areaction.
determine the mathematics to improve scientific investigations and temperature curve. Use the heat of reaction to predict how much heat
amount of heat communications. Heat capacity will be produced or consumed by a specified
produced or Hess'sLaw amount of reactants.
consumed? Communicate designs, procedures, and results of Kinetic energy Use CBL to determine enthal py of areaction.
Will heat be scientific investigations. Phase changes Use CBL to determine the heat of fusion of water.
produced or Communicate and defend the designs, procedures, Potential energy Use CBL to determine the specific heat of a metal.
consumed during observations, and results of scientific investigations. Specific heat Discussif the "Heat Death of the Universe" will
aphase The calorimeter occur.
transition? Investigate chemical reactions and the release or
What isthe consumption of energy.
relationship Chemical reactions occur all around usand in every
between cdl inour bodies. Thesereactions may release or
temperature consume energy. Rates of chemical reactionsvary.
change and the Reaction rates depend on concentration, temperature,
changein and properties of reactants. Catalysts Soeed up
potential or chemical reactions.
kinetic energy.
Distinguish between types of energy (e.g., kinetic
energy, potential energy, energy fields).
All energy can be considered to be ether kinetic
energy, potential energy, or energy contained by a
fied (eg. dectric, magnetic, gravitational).
Examine how everything tends to become less
organized and less orderly over time (e.g., heat moves
from hotter to cooler objects).
Heat isthe manifestation of the random motion and
vibrations of atoms, molecules, and ions. The greater
the atomic or molecular motion, the higher the
temperature

Fort Thomas |ndependent Schools

Science Curriculum

Summer 2001

Page 127




Course/Grade  Chemidiry | Unit:  Equilibrium, Kinetics and Suggested L ength: 4 Weeks
Grade 11 Antrophy
Essential Connectionsto Program of Studies Ao

Questions AhdCa econtent Content Suggested Activities
How do you Use equipment (e.g. microscopes, lasers), tools (e.g., - Equilibrium Sudentswill:
determinethe beakers), techniques (e.g., microscopic skills), - Determinationof | -  Determinean equilibrium constant using CBL.
amounts of technology (e.g. computers), and mathematics to concentration or Using CBL investigate the effect on equilibrium
reactants and improve scientific investigations and pressure of concentrations of reactants and products when a
productsin an communications. reactants and/or concentration of areactant or product is modified.
equilibrium Use equipment, toals, techniques, technology, and products Investigate entropy and show examples.
reaction? mathematics to improve scientific investigations and - Effect of Investigate some of the variables which affect the
How does the communications, addition or speed (kinetics) of areaction.
equilibrium removal of heat Investigate the effect of a catalyst.
constant vary Communicate designs, procedures, and results of - Theequilibrium Discuss the affect of entropy on extent of reaction.
with scientific investigations. constant Discussif amessy room is an appropriate anal ogy
temperature? Communicate and defend the designs, procedures, . Kinetics for entropy
What variables observations, and results of scientific investigations, - What variables

areimportant in

the speed
(kinetics) of a
reaction?

What is entropy

and why isit
important?
What isa

catalyst and why

isit important?

Investigate factors (e.g., temperature catalysts)
affecting reaction rates. Chemical reactions occur all
around us and in every cell in our bodies. These -
reactions may release or consume energy. Rates of
chemical reactionsvary. Reaction rates depend on
concentration, temperature, and properties of
reactants. Catalysts speed up chemical reactions
Rates of chemical reactionsvary. Reactionsrates
depend on concentration, temperature, and properties

of reactants. Catalysts speed up chemical reactions.

Examine how everything tends to become less
organized and less orderly over time (e.g., heat moves
from hotter to cooler objects).

Heat isthe manifestation of the random motion and
vibrations of atoms, molecules, and ions. The greater
the atomic or molecular motion, the higher the
temperature.

The universal becomeslessorderly and less
organized over time. Thus, the overall effect isthat
the energy is spread out uniformly. For example, in
the operation of mechanical systents, the useful
energy output is always less than the energy input;

the difference appears as heat.

areimportant in
kinetics
Speeding up or
slowing down a
reaction.

Entropy
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High School Science Curriculum
Chemigtry in the Community — Grade 11

Description

The course is designed for those interested in technical programs or non-science majors. This course also emphasizes how science and society work together. Chemical
principles and applications as well asindustrial chemistry will be explored. Other topics such as geochemistry and chemistry of the starswill beincluded. Thiscourseis
about 15% |aboratory work.

God

The goal of this courseisto help students to understand the importance of chemistry in their lives and to be able to apply skillsto make educated decisions regarding
scientific issues.

Units

Physical Science

Earth and Space
Air

Water
Structure and Uses
Petroleum

Course Questions

A. How can one recognize and understand the importance and impact that chemical principleshave on our lives?
B. How can problem-solving skillsand critical thinking skills be used to make informed choices regarding scientific and technological issues?
C. What are the potential aswell asthe limitations of science and technology?
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Throughout the course emphasisis placed on the Program of Studies (PS) and the corresponding Core Content items below:

(PS) Apply scientific inquiry and conceptual understandings to solving problems of technological design (e.g., styrofoam cups, transistors, computer chips).

(PS) Examine the interaction between science and technol ogy.

(CC) Apply scientific theory and conceptual understandings to solve problems of technological design and examine the interaction between science and technology.
(PS)Explore the impact of scientific knowledge and discoveries on personal and community health.

(PS)Recogni ze how science influences human population growth.

(PS)Use science to analyze the use of natural resources by an increasing human population.

(PS)Investigate how science can be used to solve environmental quality problems (e.g., over consumption, food distribution).

(PS)Use science to investigate natural hazards and human-induced hazards.

(PS)Analyze how science and technology are necessary but not sufficient for solving local, national, and global issues.

(CC)Explore the impact of scientific knowledge and discoveries on personal and community health; recognize how science influences human population growth, use
science to analyze the use of natural resources by an increasing human popul ation; investigate how science can be used to solve environmental quality problems, use
sciencet investigate natural and human-induced hazards; and analyze how science and technology are necessary but not sufficient for solving local, national, and global
issues.

(PS)Anayzethe role science playsin everyday life and compare different careersin science.

(PS)Recogni ze that scientific knowledge comes from empirical standards, logical arguments, and skepticism, and is subject to change as new evidence becomes
available.

(PS)Investigate advancesin science and technol ogy that have important and long-lasting effects on science and society (e.g., Newtonian mechanics, plate tectonics,
germ theory, medical and health technology).

(CC)Analyze therole science playsin everyday life and compare different careersin science; recognize that scientific knowledge comes from empirical standards,
logical arguments, and skepticism, and is subject to change as new evidence becomes available; and investigate advances in science and technology that have important
and long-lasting effects on science and society.
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Course/Grade  Chem Comm Unit: Water Suggested L ength: 10 Weeks
Grade 11
Essential Connectionsto Program of Studies .
Questions And Core Content e Suggested Activities

Can we continue
to obtain enough
water to supply
our needs?
How can we get
sufficient pure
water?

How do
everyday
decisions affect
the quality and
quantity of water
supplies?

How can
chemistry help
explain water's
personal and
socia
importance?

Investigate structure and chemical properties of matter.
Atomsinteract with each other by transferring or

sharing outermost dectrons. These outer dectrons
govern the chemical properties of the dement. An

element is composed of a single type of atom. When
elements are listed according to the number of protons,
repesating patterns of physical and chemical properties
identify families of dementswith smilar properties. The
periodic table is a conseguence of the repeating pattern

of outermost electrons.

The physical properties of compoundsreflect the nature
of theinteractions among molecules. Theseinteractions
are determined by the structure of the molecule
incdluding the condtituent atoms.

Solids, liquids, and gases differ in the distances between
molecules or atoms and therefore the energy that binds
themtogether. In solids, the structureisnearly rigid; in
liquids, molecules or atoms move around each other but
do not move apart; and in gases, molecules or atoms
move almost independently of each other and are
relatively far apart.

Analyze atomic structure

Matter is made of minute particles called atoms, and
atoms are composed of even smaller components. The
components of an atom have measurable properties such
asmassand dectrical charge. Each atomhasa
positively charged nudleus surrounded by negatively
charged dectrons. The dectric force between the
nucleus and the eectrons holds the atom together.

Investigate electrical energy and conductivity through
matter

In conducting materials, dectrons flow easily: whereas
ininsulating materials, they can hardly flow at all.
Semiconducting materials have intermediate behavior.

Acids and bases and pH

Chemical andysis
Chemical bonding
Elementsand
compounds
Industrial chemistry
Metric/Scale
Nomenclature
Physical and
chemical properties
Solids, liquids and
gases

Solutions and
solubility

Sud

entswill;

Measure and convert units.

Purify a sample of water.

Keep adiary of water use and suggest waysfamily
could cut down on use.

Classify water mixtures as colloid, solution or
suspension.

Compare density of various substances.

Test for the presence of variousionsin solution.
Using CBL’s compare the conductivity of tap,
distilled and creek water.

Conpare solubility of various substances.

Use aCBL to conduct a DO test and describe the
relationship of temperature with DO and graph data
Alter the pH of aquatic species and observe changes
in growth or behavior.

Hold a debate on an environmental issue such as
water quality.

Formulate a tentative conclusion based on limited
data. Differentiate between correlation and cause
and effect relationships.

Represent an idea, structure or system with various
models.

Analyze the amount of vitamin C in various
substances viatitration using a CBL. Writealetter
to any company that demonstrates a discrepancy
(Portfolio).

Comparethe pH of different substances.

Describe conditions to overload the bodies buffer
system and discuss the chemistry involved.
Conduct an experiment with a buffer.

At low temperatures, some materials become (Continued next page)
superconductors and offer no resistance to the flow of
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electrons.

Analyzetherole science playsin everyday life
situations

Analyze the role science playsin everyday lifeand
compare different careersin science; recognize that
sientific knomedge comes from empirical Sandards,
logical arguments, and skepticism, and is subject to
change as hew evidence becomes available; and
investigate advances in science and technology that have
important and long-lasting effects on science and
0Cdy.

Explore the impact of scientific discoveries on personal
and community health

BExplore theimpact of scientific knowledge and
discoveries on personal and community health;

recoghi ze how science influences human population
growth, use stience to analyze the use of natural
resources by an increasing human population;
investigate how science can be used to solve
environmental quality problems, use stiencet
investigate natural and human-induced hazards, and
analyze how science and technology are necessary but
not sufficient for solving local, national, and global
issues.

Review and analyze scientific data.

Formulate testable hypotheses and demongrate the
logical connections between concepts and guiding a
hypothesis and the design of an experiment

Use equipment, tools, techniques, technology and
mathematics to improve scientific investigations and
communications

Uselogic and knowledge to develop and revise sciertific
modds

Review and analyze scientific investigations and
explanations
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Course/Grade  Chem Comm Unit: Structure and Uses Suggested L ength: 6 Weeks
Grade 11
Essential Connectionsto Program of Studies .
Questions And Core Content e Suggested Activities

1. Dowehave
enough resources
to meet future
human needs?

2. Howis
chemistry used
to extract metals
from ores?

3. How can
chemistry help
create new
alternativesfor
scarce material?

4. What can be
done about
growing waste
disposal ?

5. How does
chemistry
explain
similaritiesand
differences
among
substances?

Analyze atomic structure and electric forces

Matter is made of minute particles called atoms, and
atoms are composed of even smaller components. The
components of an atom have measurable properties such
asmassand dectrical charge. Each atomhasa
positively charged nucleus surrounded by negatively
charged dectrons. The dectric force between the
nucleus and the ectrons holds the atom together.

Investigate how the structure of matter relates to
chemical properties of matter

Atomsinteract with each other by trandferring or
sharing outermogt electrons. These outer dectrons
govern the chemical properties of the dement.

An element is composed of a single type of atom. When
eementsare liged according to the number of protons,
repesating patterns of physical and chemical properties
identify families of dementswith smilar properties. The
periodic tableis a consequence of the repeating pattern
of outermogt electrons.

Investigate how the structure of matter relates to
physical properties of matter.

Bonds between atoms are created when outer dectrons
arepaired by being transferred or shared. A compound
is formed when two or more kinds of atoms bind together
chemically.

The physical properties of compounds reflect the nature
of theinteractions among molecules. Theseinteractions
are determined by the structure of the molecule
including the condtituent atons.

Atomic structure

Chemical andysis
Chemical bonding
Elements and
compounds

Energy relationships
Formula and
equation writing
Industrial chemistry
Metrics/Scale

Mole concept
Nomenclature
Periodicity

Physical and
chemical properties
Solids, liquids and
gases

Solutions
Stoichiometry

Sud

entswill:

Make asilver or copper penny through asimple
reaction.

Design and conduct atest to confirm the law of
conservation of mass.

Formulate alist of common objects used daily and
analyze the resources involved in its manufacturing,
and report the results to a specific audience.
Conduct an experiment to observe and compare the
chemical and physical changes of matter.

Conpare the properties of various elements through
chemical and physical tests (i.e. Conductivity,
hardness, malleability).

Conduct atest to observe the concept of periodicity
of afamily of elements.

Compare the reactivity of metals and explain how
thiswould influence the market value of ametal.
Conduct an experiment to determine % yield of a
reaction and relate to limiting reactants.

(Continued next page)
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Solids, liquids, and gases differ in the distances between
molecules or atoms and therefore the energy that binds
themtogether. Insolids, the structureisnearly rigid; in
liquids, molecules or atoms move around each other but
do not move apart; and in gases, molecules or atoms
move almost independently of each other and are
relatively far apart.

Examine thetransfer of electrons between reacting ions,
molecules or atoms.

Bonds between atoms are created when outer eectrons
arepaired by being transferred or shared. A compound

is formed when two or more kinds of atoms bind together
chemically.

Apply scientific inquiry and conceptual understandings
to solve problems

Apply scientific theory and conceptual understandingsto
solve problems of technological design and examinethe
interaction between science and technol ogy

Investigate how science can be used to solve
environmental quality problems

BExplore theimpact of scientific knowledge and
discoveries on personal and community health;
recognize how science influences human population
growth, use science to analyze the use of natural
resources by an increasing human population;
investigate how science can be used to solve
environmental quality problems, use sciencet
investigate natural and human-induced hazards; and
analyze how science and technology are necessary but
not sufficient for solving local, national, and global
issues.

Design and conduct different scientific investigations.
Formulate testable hypotheses and demongtrate the

logical connections between the scientific concepts

guiding as hypothesis and the design of the experiment.

Use equipment, toals, technology, and mathemeticsto
improve scientific investigations and communications.
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dual role as both
afuel and araw
material from
which other
substances can
be made?

but not sufficient for solving local, national, and
global issues.

Investigate structure and chemical properties of
matter

Atonmsinteract with each other by transferring or
sharing outermost dectrons. These outer eectrons
govern the chemical properties of the dement.

An eement is composed of a single type of atom.
When dements are listed according to the number of
protons, repeating patterns of physical and chemical
propertiesidentify families of dementswith smilar
properties. The periodic tableis a consequence of the
repeating pattern of outermost ectrons.

The physical properties of compounds reflect the
nature of the interactions among molecules. These
interactions are determined by the structure of the
molecule including the condtituent atoms.

chemical properties
Solids, liquids and
gases

Solutions and
solubility

Course/Grade  Chem Comm Unit: Petroleum Suggested L ength: 6 Weeks
Grade 11
Essential Connectionsto Program of Studies Ao

Questions AhdCa econtent Content Suggested Activities

1. Howcanwe Use science to analyze the use of natural resources as Bonding Sudentswill:
make the best human population increases. Chemica analysis - Separate amixture by distillation.
use of the BExplore the impact of scientific knowledge and Chemical bonding Design an experiment to determine the identity of a
petroleum still discoveries on personal and community health; Chemical equations substance from its density.
remaining? recognize how science influences human population Elements and Use a CBL and temperature probe to design an

2. How canwefind growth, use science to analyze the use of natural compounds experiment to determine the boiling points of
satisfactory resources by an increasing human population; Energy relationships various hydrocarbons.
aternatives to investigate how science can be used to solve Industrial chemistry Develop models of alkanes, alkynes and alkenes
petroleum? environmental quality problems, use stiencet Metric/Scale Research and debate the best energy sources.

3. How does investigate natural and human-induced hazards, and Nomenclature Build acalorimeter and measure the heat released
petroleum have a analyze how science and technology are necessary Physical and from afud.

Visit amechanic to discuss and observe energy
changes that occur in an automobile as fuel is
ignited.

Burn a candle and measure the energy released with
acalorimeter.

Separate food dyes through paper chromatography
and compare experimental results to the information
on the package.

Visit apower plant.

Design an experiment to investigate the

rel ationships between thermal energy and the
structure of the hydrocarbon.

Propose sources of heat lossin the internal
combustion energy.

Suggest way to improvethereliability of a
calorimeter.

Write afeature article informing the reader of
alternative sources of energy. (Portfolio)

Write afeature article informing the reader of
aternative fuel vehicles. (Portfolio)
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Use science to investigate natural hazards and human-
induced hazards.

Apply scientific theory and conceptual

under standings to solve problems of technological

design and examine the interaction between science

and technology.

Investigate chemical reactionsand the release or
consumption of energy.

Chemical reactionsoccur all around usand in every
cdl inour bodies. Thesereactions may release or
consume energy. Rates of chemical reactionsvary.
Reaction rates depend on concentration, temperature,
and properties of reactants. Catalysts Speed up
chemical reactions.

Everything tends to become less orderly and
organized through time. Thus, in all energy transfers,
the overall effect is spread out uniformly. Inthe
operation of mechanical devices, asisall phenomena,
the useful energy output is alwaysless than the
energy input; the difference usually appears as heat.

Investigate advancesin science and technology that
have important and long lasting effects on science and
society.

Analyze the role science playsin everyday life and
compare different careersin science; recognize that
scientific knomedge comes from empirical sandards,
logical arguments, and skepticism, and is subject to
change as hew evidence becomes available; and
investigate advances in science and technol ogy that

have important and long-lagting effects on stience

and society.

Identify and refine questions and identify scientific
concepts to guide the design of scientific
investigations.

Formulate testable hypotheses and demondrate the
logical connections between concepts and guiding a
hypothesis and the design of the experiment.

(Continued next page)
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Use equipment, tools, techniques, technology and
mathemetics to improve scientific investigations and
communications.

Uselogic and knomedge to develop and revise
sientific modds.

Review and analyze sciertific investigations and
explanations

Distinguish between types of energy.

All energy can be consdered to be either kingtic
energy, potential energy, or energy contained by a
fidd (eg. dectric, magnetic, gravitational).

Investigate factors affecting reaction rate
Chemical reactions occur all around usand in every
cdl inour bodies. Thesereactionsmay release or
consume energy. Rates of chemical reactionsvary.
Reaction rates depend on concentration, temperature,
and properties of reactants. Catalysts Soeed up
chemical reactions.

Examine how energy is transferred and recognize that
the total energy in the universeis constant.

Thetotal energy of the universeis constant. Energy

can betranderred in many ways, but it can neither be
created nor destroyed.
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Course/Grade  Chem Comm Unit: Earth and Space Suggested L ength: 3 Weeks
Grade 11
Essential Connectionsto Program of Studies o
Questions And Core Content Content Suggested Activities

1. What evidence
can we find that
the universeisin
the process of
continuous
change?

2. How are Earth's
chemica
reservoirs
affected by the
internal and
external sources
of energy?

Use evidence, logic and scientific knowledge
Recognize that scientific knowledgeis subject to change.
Recognize that the Earth contains a fixed amount of

each gable chemical atomor dement.

Earth isa sysem containing essentially a fixed amount
of each stable chemical atomor dement. Each dement
can exigt in several different reservoirs. Each dement
on Earth moves among reservoirsin the solid Earth,
oceans, atmosphere, and organisms as part of
geochemical cydes.

Analyze Earth’s chemical reservoirs and recognize that
each element can exist in several reservoirs (e.g., carbon
in carbon dioxide reservoirs to carbonate reservoirs).
Investigate how Earth’ sinternal and external sources of
energy drive geochemical cycles (e.g., carbon moving
from carbon dioxide reservoirsto carbonate resavoirs).
Earth isa system containing essentially a fixed amount

of each gable chemical atomor dement. Each dement

can exig in several different reservoirs. Each dement

on Earth moves among reservoirsin the solid Earth,
oceans, atmosphere, and organisms as part of

geochemical cydes.

Investigate how Earth’sinternal and external sources of
energy drive geochemical cycles (e.g., carbon moving
from carbon dioxide reservoirs to carbonate reservoirs).
Movement of matter between reservoirsisdriven by
Earth’'sinternal and external sourcesof energy. These
movements are often accompanied by a changein

physical and chemical properties of the matter. Carbon,

for exarmple, occursin carbonate rocks such as

limestone, in the atmosphere as carbon dioxide, in water
asdissolved carbon dioxide, and in all organismsas
complex molecules that control the chemigtry of life.

Atomic structure

- Chemica anaysis
Elements and
compounds
Energy relationships
Metrics/Scale
Physical and
chemical properties
Solids, liquids and
gases

Sud

entswill:

Investigate factors that contribute to formation of
stars and write an article explaining the use of stellar
parallax to measure distances to stars.
Investigate components of stars. Observe
photographs of spectrafrom stars. Compare the
composition of starsto sun's spectrum.

Create an article explaining how Earth's resources
are being depleted while Earth's amount of atoms
are essentialy the same.

Devise alaboratory exercise to mimic how the
Earth's energy drives geochemical cycles (make
crystals and relate to water cycle and Earth's
minerals).

Visit aplanetarium to observe different model s of
the universe.

(Continued next page)
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Describe the formation of the solar system.

The Qun, Earth, and the rest of the solar systemformed
approximately 4.6 billion years ago from a nebular
cloud of dust and gas.

Describe theories of the formation of the universe (e.g.,
big bang theory)

The big bang theory and observational measurements

that support it place the origin of the universe at atime
between 10 and 20 hillion years ago, when the universe
began in a hot dense state. According to thistheory, the
universe has been expanding since then.

Describe the formation of the stars.

Early in the history of the universe, the firg atomsto
formwere mainly hydrogen and hdium. Over time,
these d ements clump together by gravitational
attraction to formtrillions of sars.

Examine stars (e.g., energy production, formation of
elements.)

Sars havelife cycles of birth through death that are
analogous to those of living organisms. During their
lifetimes, Sars generate energy form nuclear fuson
reactions that create successvely heavier chemical
eements. Some stars explode at the end of ther lives,
and the heavy dements they have created are blasted out
into space to form the next generation of starsand
planets.

Examine nuclear structure, nuclear forces, and nuclear
reactions (e.g., fission, fusion, radioativity).

The forcesthat hold the nucleustogether, at nuclear
distances, are usually stronger that the forces that would
makeit fly apart. Nuclear reactions convert a fraction
of the mass of interacting particlesinto energy, and they
can release much greater amounts of energy than atomic
interactions. Fissonisthe splitting of alarge nucleus
into smaller pieces. Fuson isthejoining of two nucle

at extremely high temperature and pressure. Fusionis
the process responsible for the energy of the un and
other dars.
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4, How does acid
rain affect us?

5. How can
chemistry help
us establish and
maintain good
air quality?

6. How canwe
balance the risks
and benefits of
air quality
governmental
proposals.

Uselogic and knowledge to develop and revise sciertific
moddis.

Review and analyze scientific investigations and
explanations.

Investigate how science can be used to solve
environmental problems.

Explore theimpact of scientific knowledge and
discoveries on personal and community health;
recoghize how science influences human population
growth, use science to analyze the use of natural
resources by an increasing human population;
investigate how science can be used to solve
environmental quality problems, use sciencet
investigate natural and human-induced hazards, and
analyze how science and technology are necessary but
not sufficient for solving local, national, and global
issues.

chemical properties
Reaction rates
Solids, liquids and
gases

Solutions
Stoichiometry

Course/Grade  Chem Comm Unit:  Air Suggested L ength: 7 Weeks
Grade 11
Essential Connectionsto Program of Studies L
Questions AhdCa econtent Content Suggested Activities
1. Howisglobal Identify and refine questions and identify scientific Chemical analysis Sudentswill:
warming a concepts Chemical bonding - Demonstrate the following characteristics of air; air
threat? What Elements and is matter, air exerts pressure, air can have an odor,
can we do about Use evidence logic and scientific knowledge compounds air can burn.
it? ) ) ] o Energy relationships Use CBL’s to determine the relationship among
2. How have Design and conduct different kinds of scientific Formula and temperature and volume and pressure and volume.
human activities investigations. equation writing Prepare a gas that is acomponent of air i.e. Oxygen,
made an impact Gaslaws Carbon dioxide.
onair quality? Formulate testable hypotheses and demonstrate the Industrial chemistry Prepare agraph of atitude vs. temperature and
logical connections between concepts and guiding a ; . . ;
3. How would the hesis and the desian of the iment Metrics/Scale pressure vs. atitude using agraphing calculator.
depletion of the S Sgn ol The &pen : Mole concept Analyzethe results.
Use equipment, toals, techniques, technology and ) . . i
ozone haV(_e an methematics to improve sdientific investigations and Nom_encl aure Writeal etter fora _scuba diving magazine to _dl SCuss
impact on life? communications. Physical and the precautions adiver should take when diving.

Incorporate the gas laws. (Portfolio)

Devise agreenhouse and collect temperature
readings. Relate the concept to the greenhouse
effect and explain the effects of globa warming.
Devise aplan of action to halt the increase of carbon
dioxide in the atmosphere.

Use a spectroscope to determine the energies of
different forms of electromagnetic radiation.
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Recognize that scientific knowledgeis subject to change
Analyze the role science playsin everyday lifeand
compare science careers

Analyze the role science plays in everyday lifeand
compare different careersin science; recognize that
sientific knomedge comes from empirical Sandards,
logical arguments, and skepticism, and is subject to
change as new evidence becomes available; and
investigate advances in science and technology that have
important and long-lasting effects on science and
0Cdy.
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discoveries on persona and community health
Explore theimpact of scientific knowledge and
discoveries on personal and community health;
recognize how science influences human population
growth, use science to analyze the use of natural
resources by an increasing human population;
investigate how science can be used to solve
environmental quality problems, use stiencet
investigate natural and human-induced hazards, and
analyze how science and technology are necessary but
not sufficient for solving local, national, and global
issues.

Course/Grade  Chem Comm Unit:  Nuclear Suggested L ength: Weeks
Grade 11
Essential Connectionsto Program of Studies Ao

Questions AhdCa econtent Content Suggested Activities

1. Howdo Examine nuclear structure, nuclear forces, and nuclear Atomic structure Sudentswill:
radioactive reactions Chemica analysis - Research why irradiated food has been banned from
atoms differ The atom's nucleus is composed of protons and neutrons Chemistry some states. (Portfolio)
from non- that are much more massive than electrons. When an Elements and Prepare asummary chart of isotopes. Note the
radioactive dlement has atoms that differ in the number of neutrons, compounds relationship between protons and neutrons.
atoms? theseatoms are called different isotopes of the lement. Energy relationships Use a set of 20 pennies to discover the number of

2. What rolewill Formula and isotopes for “ pennium”.
nuclear energy 'I'heforoesthat hold the nudleus together, at nudear equation writing Use a Geiger counter to measure the rate of
play asfossil gl:kanﬁ are U?J?\Illydstronggcf[hat the forc?tpitdmuld Industrial radiation from a radioactive source. Compare the
fuels become ofthel y apart. INLCIear reaciions convert afracion Metric/Scale rate of radiation with different types of shields.
scarce? e mass of interadting partidesinto energy, and they Nomenclature Devise alab to show the inverse square relationship

can release much greater amounts of energy than atomic ) . . >

3. How dotheuse interactions. Fisson isthe splitting of alarge nudeus Phys_cal and _ of intensity to _dlst_ance. N _
of nuclear energy into smaller pieces. Fusion isthejoining of two nude chemical properties Write a portfolio piece describing the experiences of
and therisk of at extremely high temperature and pressure. Fusioniis Reaction rate a patient undergoing chemotherapy and how
emission the process responsible for the energy of the Sun and Solids, liquids and radiation changes one’ slifestyle. (Portfolio)
outweigh the other gars. gases Develop an activity to demonstrate half life
benefits? Solutions Report on the use of radioactive isotopes for dating

4. How canwe Examine how energy istransferred and recognize that artifacts and rocks, and for judging the authenticity
become thetotal energy inthe universeis constant. of paintings. (Portfolio)
informed Thetotal energy of the universeis congtant. Energy can Develop a brochure to discuss the pros and cons of
decision makers be transferred in many ways, but it can neither be nuclear energy as an alternative source of energy.
about created nor destroyed.
environmental
issues? Explore the impact of scientific knowledge and
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Use science to investigate natural hazards and human
induced hazards

Apply scientific theory and conceptual understandingsto
solve problems of technological design and examinethe
interaction between science and technology.

Investigate advances in science and technol ogy that
important and long-lasting effects on science and
society.

Bxplore theimpact of scientific knowedge and
discoveries on personal and community health;

recoghi ze how science influences human population
growth, use stience to analyze the use of natural
resources by an increasing human population;
investigate how science can be used to solve
environmental quality problems, use sciencet
investigate natural and human-induced hazards, and
analyze how science and technology are necessary but
not sufficient for solving local, national, and global
issues.

Recognize that scientific knowledge is subject to
change.

Analyze the role science playsin everyday life and
compare different careersin science; recognize that
scientific knomedge comes from empirical standards,
logical arguments, and skepticism, and is subject to
change as hew evidence becomes available; and
investigate advancesin science and technology that have
important and long-lasting effects on science and
Ddey.

Examine how everything tends to become less orderly
over time.

All energy can be consdered to be either kinetic energy,
potential energy, or energy contained by afidd (eg.
electric, magnetic, gravitational).

Heat isthe manifestation of the random motion and
vibrations of atoms, molecules, and ions. The greater

the atomic or molecular motion, the higher the

temperature.

(Continued next page)
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The universal becomesless orderly and less organized
over time. Thus, the overall effect isthat the energy is
spread out uniformly. For example, in the operation of
mechanical systems, the useful energy output is always
lessthan the energy input; the difference appears as
heat.

Analyze atomic structure and electric forces

The atom' s nucleus is composed of protons and neutrons
that are much more massive than electrons. \When an
element has atoms that differ in the number of neutrons,
these atoms are called different isotopes of the dement.
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